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Uirv. 

I.   Hrsearrh In Seisni"l..,-.% 

A.    Sriitmir Intitrumenlallon 

8. Time SyMrnm 

UMCOUI l.ABS.. MIT. (STAFF». Urse Apertur« SCIMHIC Array (LAFA) - 
I iino»,- Svolrni. 



I.A.10. 
WILLOW   RUN   LABORATORIES 

WOLD, R. J., A Miniaturized Precision Chronometer. 

I.   Research in Seismology 

A.    Seismic Instrumentation 

9. Amplifiers 

KEELE, J. E., Development of L'A -Powtr Low-Noise Phototube 
Amplifier. 

KEELE, J. E., Low-Level, Low-Frequency Photocell Amplifier. 

KEELE, J. E., Low-Level, Low-Frequency Solid State Amplifier. 

KIRKPATRICK, B. M., and J. M. MASSE, Galvanometers. 

LINCOLN LABS., MIT (STAFF), Large Apenure Seismic Array (LASA) 
Subarray Electronic Module fSEM). 

MC COY, D. S., An Analysis of !• actors Limiting Seismic Detector 
Sensitivity. 

MC COY, D. S., An Analysis of Factors Limiting Seismic Detector 
Sensitivity. 

MC COY, D. S., An Analysis of Factors Limiting Seismic Detector 
Sensitivity. 

MC COY, D. S., J. T. FISCHER, and H. BLATTER, An Analysis of 
Factor! Limiting Seismic Detector Sensitivity. 

MC COY, D. S    J. T. FISCHER, and H. BLATTER, An Analysis of 
Factors Limiting Seismic Detector Sensitivity. 

OBI NCHAIN, R., RA-5 Amplifier Temperature Effects. 

OBI NCHAIN, R., RA-5 Amplifier Temperature Effects. 

OBKNCHAIN, R., Remote Amplifier Gain Calibration and power for 
Subarrays Bl and F3. 

OBENCHAIN, R., Seismograph Noise. 

STARKEY. O. D., Laboratory Evaluation. 

STARKEY, O. D., and R. D. WOLFE, Evaluation of Low-Noise. Low- 
Frequency Amplifiers and Short-Period Seismometers. 

WOMACK, J. R., Induction Modulator Amplifier. 

I.   Research in Seismology * 
A.    ".'ismir Instrumentation 

10. Recorders 

AEIN, .1. M.. Exploratory Meeting on the Magnetic Tape Recording of 
Seismic Data. 

DEVANE, J. F.. (S. J.). Evaluation of Seismic Instruments and Basic Re- 
search on Seismic Wave Propagation. 

GENERAL MOTORS DEFENSE RESEARCH LABORATORY (STAFF). 
Portable Field Recording SyBletn 

GENERAL MOTORS CORP. (STAFF). Portable Field Recording System. 

.IACKSON. P. L., R. H. MC LAl'GHUN. and G. ROGERS. A Versatile 
Photographic Seismic Recorder (Abstract). 

10 



WILLOW   RUN   LABORATORIES 
I.A.12. 

MONTGOMERY, C. S., and C. GARRETT, Digital Film Recorder and 
Reader-Converter. 

SMITH, S. W., Broadband Digital Recording. 

WOMACK, J. R., Short-Perird Digitizer. 

I.   Research in Seismology 

A.    Seismic Instrumentation 

11. Filters 

GEOTECHN1CAL CORP. (STAFF), Advantages of Seismic Data Filters, 
Geotech Models 11760 and 12025, in Preliminary Seismic Analysis. 

GEOTECHN1CAL CORP. (STAFF), Comparison of the Seismic Data 
Filter, Geotech Model 11760, and the Modified Ultra Low Frequency 
Band-Pass Filter, Krohn-Hite Model 330-A. 

STATON, R. R., Variable Filter, Model 16307. 

I.   Research in Seismology 

A.    Seismic Instrumentation 

12. Data Acquisition and Signal Transmission Systems 

BLANEY, J. I., and J. F. DEVANE (S.J.), Evaluation of Seismic Instruments 
and Basic Research on Seismic Wave Propagation, 

BOTELLO, R. J., SDL Digital-to-Analog (DAC) System. 

CHATTERTON, E. J., Optical Communications Employing Semiconductor 
•   Lasers. 

DODDS, J. G., A Direct Online Data Digitizing System. 

KINK, D. R., and R. S. DAHLBERG. Study of LASA Data links. 

FOKBES. C. B., H. OBFNCIIAIN. and R. LAHORE, The LASA Signal 
Acquisition System. 

EZELL, G. D., The Application of Telemetry Techniques to Large Short- 
Fcriod Seismometer Arrays. 

HUNT, D. P., A Selected Events Recorder for Seismic Applications. 

Hl'NT, D   P.. A Selected Events Hecorder for Seismic Applications. 

KLASKV. P. S.. and A. M. HUGG. TFSO FM Seismic System Test.Phase 
I. S|.(i i.ii Report No. 11. 

LINCOLN LABS.. MIT {STAFF). La.ge Aperture Seismic Arrav (LASA) - 
Phoneline Input System (PUNS). 

SMITH, R.. Design, Fabrication and Testing of an FM Seismic System. 

TELKDYNE INDUSTRIES (STAFF), Constructmn Manual for the Long 
Period Siitnal Arquisltion Svslein of the Montana Large Aperture 
Seismic Array. 

TELEDYNE INDUSTRIES (»TAFF). ComHlruclion Manual for Signal 
Arquisilion System of the Montana I(,arge Aperture Seismic Array. 

TELEDYNE INDUSTRIES (ST/it K). Design. Inslallallon. and PreUmlnarv 
Evaluation of Ihr VBäO Long-Period Digital Data Acquisition System. 

URKOWITZ. H.. Transmission Requirements for a World-Wide LASA 
Network. 

M 



I.A.13. 
WILLOW   RUN   LABORATORIES 

I.  Research in Seismology 

A.    Seismic Instrumentation 

13. Miscellaneous 

DEVANE, J. F., (S. .1.), Evaluation of Seismic Instruments and Basil 
ReL-earch on Seismic Wave Propagation. 

DEVANr, J. F., (S. J.), Evaluation of t'eismic Instruments and Basic 
Reseaich on Seismic Wave Propal.ation. 

GARRETT, C. L., and J. D. KERR, Stable Table. 

GEOTECHNICAL CORP. (STAFF), "HARRIS" Galvanometer Tempera- 
ture Test. 

GEOTECHNICAL CORP. (STAFF), Improved Seismographs. 

GRAY, G. A., Operational Evaluation of Broadband Seismographs. 

GRIFFIN, S. F., and J. C. MOORE, Improved Shake-Table System. 

JACKSON, P. L., Optical Analysis Techniques Applied to Seismic Data. 

KERR, J. T., Interim Report on the Experimental Investigation of 
Thermal Noise. 

KISSINGER, F., Improved Seismograms. 

LINCOLN LABS., MH (STAFF), Large Aperture Seismic Array (LASA) - 
Maintenance Display Console - Vol. 4. 

LINCOLN LABS.. MIT (STAFF), Large Aperture Seismic Array (LASA) - 
Digital-to-Aualog Converter Unit - Lincoln Manual 64 

LINEHAN, I)., Evaluation of Seismic Instruments and Basic Research on 
Seismic Wave Propagation. 

LINEHAN, D., Evaluation of Seismic Instruments asid Basic Research on 
Seismic Wave Propagation. 

MC COY, D. S., An Analysis of Factors Ltmillng Seismic Detector 
Sensitvity. 

MC HURRY, R. F., Methods '.f Digitizing Earth Motion. 

MICHIGAN, UNIVKR8ITY OF (STAFF), Washington Conference Proceedings: 
A Review of Broadband Seismographs to Include Digital Seismographs. 

MONTGOMERY, C. S., Coordinate Transformer. 

OBENCHAL;   R., Plastic Casing Study. 

OBENCHAIN. R., Thermoelectric Power Supply for LASA CTH. 

PHINNEY. R. A.. Geophysical Data Hecording and Processing I'sing a 
Small Digital Facility. 

PRESK1TT, S. V., Improved Seismographs. 

SIMON, !., Tillmetcr Instrumentation for Deep Hole Operation. 

SIMON. I., Tiltmclcr Inslrumenlalion for Deep Hole Operation. 

SsTAHKEY, O. D.. Characteristics of Spiral-Four Cable TiansmlsFlon. 

TROTT, W., Experimental Investigati.n of Thermal Noise. 

WHTYE, W. W. and R. S. SIMONS, Oeoteck Analog Spoctmm Analyzer. 

12 



WILLOW   RUN   LABORATORIES 
I.B.l.b. 

WOMACK, J. R., Improved Seismographs. 

WOMACK, J. R., Improved Seismographs. 

L  Research in Seismology 

B.    Station Location and Operations 

1. Stations Listings and Instrumentation 

a. World-Wide Standard Seismologirnl Network 

GUIDROZ, R. R., Worldwide Collection and Evaluation of Earthquake 
Data, Semiannual Tech. Rept. No. V, Vol. II. Station Assessment. 

POWELL, T., and D. FRIES, Handbook:   World-Wide Standard Seismo- 
graph Network. 

UNITED STATES CO\ST AND GEODETIC SURVEY (STAFF), Generalized 
Trouble Shooting Guide for the World-Wide Standardized Seismograph 
Network. 

I.   Research in Seismology 

B.    Station Location and Operations 

1. Stations Listings and Instrumentation 

b. VELA Seismological Observatories 

EDWARDS, J. P., in., Cumberland Plateau Observatory. 

EDWARDS, J. P., III., and D. P. GLOVER, Cumberland Plateau Seis- 
mological Observatory. 

EDWARDS, J. P., Ill, S. A. BENNO, R. D. BAUER, and G. CREASEY, 
Cumberland Plateau Observatory. 

EDWARDS, J. P., Ill, S. A. BENNO, and D. P. GLOVER, Cumberland 
Plateau Observatory. 

EDWARDS, J. P., Ill, D. P. GLOVER, and S. A. BENNO, Cumberland 
Plateau Seismological Observatory. 

EDWARDS, J. P., Ill, D. P. GLOVER, and S. A. BENNO, Cumberland 
Plateau Seismological Observatory. 

EDWARDS, .1. P., III., D. P. GLOVER, and S. A. BENNO, Cumberland 
Plaieau Seismological Observatory. 

FARRELL, P. J., Cumberlai.d Plateau Seismological Observatory. 

FEETHAM, W.   aid A. M. HUGO, TFSO Installation of Horizontal Array 
and Recording Building Modifications. 

FRANCIS, C. F., Tonlo Forest Seismological Observatory. 

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis- 
mological Observ. 

TELEDYNE INDUSTRIES (STAFF). Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF). Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF). Operation o' UBSO. 

TELEDYNE INDUSTRIES (STAFF). Operation of UiÄO. 

TELEDYNE INDUOTRIES (STAFF). Operation of »«- UBSO. 

13 



I.B.l.b. WILLOW   RUN   LABORATORIES 

GEOTECHNICAL CORP. (STAFF), Gravity and Magnetic Survey of the 
Area Within and Surrounding the Wichita Mountains Seismological 
Observatory Seismometer Array. 

GEOTECHNICAL CORP. (STAFF), Wichita Mountains Seismological 
Observatory, Information Bulletin No. 1. 

GUDZIN, M. G., Wichita Mountains Seismological Observatory. 

KLASKY, P. S., G. F. FRANCIS, O. R. RUSSELL, and H. W. RUSSELL 
Final Rept., 17 November 1961 to 30 April 1965. 

LAKE, H. R., J. P. EDWARDS, and D. P. GLOVER, Cumberland Plateau 
Seismological Observatory. 

LEICHLITER, B. B., Final Report of the Operation of the Wichita Mtns 
Seismological Observatory - 1 July 1964 Through 31 October 1965 
and Semi-Aanual Report No. 3 - 1 June Through 31 October 1965 - 
Technical Report. 

LEICHLITER, B. B., Operation of Scismologica. Observatories. 

LEICHLITER, B. B., Operation of Three Observatories. 

LEICHLITER, B. P., Operation of Three Observatories. 

LEICHLITER, B. B., Operation of Three Observatories. 

LEICHLITER, B. B., Operation of the Tonto Forest Seismological Observ. 

LEICHLITER, B. B., Operation «f TFSO. 

LEICHLITER, B. B., Operation of TFSO. 

LEICHLITER, B. B,, Operatic n of TFSO. 

LEICHLITER, B. B., Operation of TFSO. 

LEICHLITER, B. B., Oi>eration of the TFSO. 

LEICHLITER, B. B,, Operation of (he Tonto Forest Seismolog cal Obser- 
vatory. 

LEICHLITER, B. B., Operation of Two Observatories, 

I EICHLITER. B. B., Oper 'ion of Two Observatories. 

LEICHLITER, B. B., Operation of Two Observatories. 

LEICHLITER, B. B., OjHration of Two Observatories. 

LEICHLITER, B. B., Operation of UBSO. 

LEICHLITER, R. B., Operation of UBSO. 

LEICHLITER, B. B., Operation of UBSO. 

LEICHLITER. B. B., Operation of UBSO. 

LEICHLITER, B. B.. Operation of UBSO. 

LEICHLITER. B. B., Operation of UBSO. 

LEICHLITER, B. B., Operation of Wichita Mountains Seismoloclcal 
Observatory. 

LEICHLITER, B. B.. Operation of the Wichita Mountains Seismological 
Observatory. 

LEICHUTER, B. B., Operahon of Wichita Mountains Seismolofiical 
Observatory. 

14 



WILLOW   RUN   LABORATORIES 
I.B.l.b. 

LEICHLITER, B. B., Operation of the Wichita Mountains Seif-mological 
Observatory. 

LEICHLITER, B. B., Operation of the Wichita Mountains Seismological 
Observatory. 

LEICHLITER, B. B., Wichita Mountains Seismological Observatory and 
Selection of Sites for Geneva-Type Stations. 

RACKETS, H. M., To Construct, Equip, and Operate Three Seismological 
Observatories. 

RUGG, A. M., Jr., Effects of Thunderstorms on TFSO Operations. 

RUGG, A. M., Jr., Tonto Forest Seismological Observatory. 

SABITAY, A., Phase II, Wichita Mountaiis Seismological Observatory. 

TELEDYNE INDUSTRIES (STAFF), Design, Installation, and Initial 
Operation of the Long-Period Seismic Array at the Tonto Forest 
Seismological Observatory, Installation Rept., 46-Kilometer Long- 
Per'üd Array. 

TELEDYNE INDUSTRIES (STAFF), Final Report of the Operation of 
the Wi hita Mountains Seismological Observatory. 

TELEDYN.5: INDUSTRIES (STAFF), Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest 
Seismological Observatory. 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of tho Tonto Forest 
Seismological Observ. 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis. 
Observ. 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of Two Observatories. 

TELEDYNE INDUSTRIES (STAFF). Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO. 

TELEDYNE INDUSTRIES (STAFF). Operation of the TFSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of Tonto Forest Seis- 
mological Observatory. 

TELEDYNE INDUSTRIES (STAFF). Operation of UBSO. 
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I.B.l.b. 
WILLOW   RUN   LABORATORIES 

TELEDYNE INDUSTRIES (STAFf"), Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO. 

TELEDYNE INDUSTRIES (STAFF), Jonto Forest Seismologlcal Observa- 
tory Extended Array Telemetry System. 

UNITED ELECTRODYNAMICS. INC. (STAFF), Tonto Forest Seismolo^ical 
Observatory. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismolouical 
Observatory Information Bulletin. 

WHERRY, M. S., Noise Analysis for Tonto Forest Seismolo^ical Observa- 
tory. 

ZBUR, R., P. KLASKY, W. FEETHAM, and G. FRANCIS,Tonto Forest 
Seismological Observatory. 

I.   Research in Seismology 

B.    Station Location and Operations 

1. Stations Listings and Instrumentation 

c. Long Range Seismic Measurement (LRSM) Stations 
BEST, W. J., and R, CABRE, Penas Seismic Array Operations and Study of 

Aftershocks In Centi il Andes. 

GEOTECHNTCAL CORP. (STAFF), Long-Range Seismic Measurements 
Program - Data Catalog. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, June 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, July 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, August 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, September 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, October 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, November 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, December 1962. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, January 1963. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, February 1963. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, March 1963. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, April 1963. 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, May 1963. 
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WILLOW   RUN   LABORATORIES 
l.B.l d.(l) 

GKOTECHNICAL CORP. (STAFF). Lontf-RanRe 8d»mlc MnaurviMnlii 
ProKram Data Calalog, July IMS. 

GErTiECHNICALCORP. (STAFF). LanK-Rai«* Srlamic Meamremraia 
Pntitram Data Calaltix, AUKUM IM3. 

GFOTECHNICAL CORP. (STAFF). Lonc-Ran«e Selamlc Mvamrpmenla 
Program Data Calala«, September IMS. 

GEOTECHNICALCOKP. (STAFF), LanR-Rai«» Salamlc MeaHiramanla 
Pi ■. i .mi Data CaiakiK, January IM4. 

RASM'JSSEN. D. C, Inlerlm IU\*. No. S. July IM4 . March IM6. 

REAKE8, R. C, Final Repl., Pmjecl VT/870S. January Ihrouith Drccm- 
hit  IMS. 

HEAKES, R. Q., loiic.-K-i' ,:< SeiHmlr Mramiremenla Program. 

REAKES, R. C, LnnR-Range Srlsmic Meafturrmrntii. 

TELt:DYNE INDUSTRIES (STAFF). Inlerim Rc|)l. No. 2, VT 4051. 

TELEDYNE INDUSTRIES (STAFF). Inlertm Rrpnrt No. 4. 

TELEDYNE INDUSTRIES (STAFF). Long Rang« Splamlr Mcamremenla 
Program. 

TELEDYNE INDUSTRIES (STAFF). The I KSM Mobile Solamnlogtcal 
Laboratory. 

TELEDYNE INDUSTRIES (STAFF). Summary Report of Portable Syatem 
0|)erall«»nB for Project LONGSIIOT. 

WKISBRICH. R. A.. Project DRIBBLE. SALMON Event. Volunteer Team 
Program. 

WHITE, J. D., Interprelallon and linage of Setitmlc Data. I/mg-Range 
Seismic MeaouremenlH Pnigram. 

I.   Research In Seismology 

B.    Station location and Operations 

1. Stations Listings and Instrumentation 

d. Regional ur National Seismograph Networks 

(1) U.S. 

BBRG, I., N. SPERUCH, and W. FEETHAM. Urge Aperture Sclamic 
TaitOMtaring System for Central Alaska. 

BOLT. B. A., T. V. MC EVILLY, and C. IX)MNITZ. Research on the 
Central Californlan I-irge-Scale Seismic Array. 

HOLT. B. A.. T. V. MC EVILLY, and C. LOMNITZ. Research on the 
Central Californian Large-Scale Seismic Array. 

BWINO, M.. Establishment of a Long Period Seismograph Network 
I'till/.lng Magnetic Tapp Kecordlng. 

LINEMAN. D., and I). M. CLARKE. New England Seismic Network. 

LINEMAN. D., and I). M. CLARKE. New England Seismic Network. 

LINEMAN. D., and I). M. CLARKE. New England Seismic Network. 

LINEMAN. D.. and I). M. CLARKE, New England Seismic Network. 
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WILLOW   RUN   LABORATORIES 
1   M   1    1     1 

UNEHAN. D.. «nd I). M. CLAHKE. New Ennlaud Sflsmlc Network. 

IJNEHAN. D., ind I). M. Cl^RKE, New Ennland Seismic Network. 

UNEHAN. D.. and T. TURCOTTE. K-w Ennland S«-lBndc Network. 

POMEHOY, P. W.. E»l«bH»hnient of a Ltm« Period Stlsniotfraph Network 
Utlll/intt Maitnetlc Tape Hecordlnj;. 

POMEROY. P. W., EaUbllahment of a long, Period Mnmgnph Network 
tililuinit Magnetic Tape Recording. 

POMEROY, P. W.. EBlabllshment of a Lonu Period Selsnionraph Network 
UlllUini: Magnetic Tape Recordlni;. 

POMEROY. P. W., Eatabllshment ol a LonR-Perlod Seismograph Network 
Utlll/lnu Mannellc Tape Recordln»;. 

POMEROY  P W., Operation of Lonn Period Seismograph Network Utilizing 
Mannetlc Tape'Recording and Analyse» of Data Recorded on Magnetic 
Tape. 

POMEROY   P. W., Operation of a Long Period Seismograph Network 
imiUlnit Magnetic Tape Recording and Analysis of Data Recorded on 
Magnetic Tape. 

RYALL. A., Seismic Identification at Short Distances. 
RYALL  A.  StudyofSelsmlclly. Mechanics of Faulting and Crustal 

Structure within the Basin and Hange and Adjoining Provinces, with 
Emphasis on Setamlc Information Provided by Nuclear Explosions. 

STAUDFR  W.. (S. J.), The Investigation of Phase Velocity Versus Fre- 
quency Relatlonnhlp for Long-Period Seismic Surface Waves. 

TURCOTTE, F. T.. The New England Seismic Network. 

TURCOTTE, F. T., The New England Seismic Network. 

I    Research In Selsnn ! .gy 
B.    Station Location and Operations 

I.   Stations Listings and Instrumentation 

:. Regional or National Seismograph Networks 

(2)  Foreign 
COKE. C. Se.smologlcal Stations In the Union of Soviet Socialist Re- 

publics. 
HERRIN. E.. Selection of Twenty Five Soviet Seismic Stations. 
INC. Dr., and.l. M. Ml'NUERA. Recent Seismologlcal Contributions in 

Spain. 
JORDAN. J. N.. and R. N. HUNTER, 1963 Operations Summary of El 

Salvador Seismic Project. 
POMFROY. P. W., Two Seismograph Stations on the African Continent. 

SORNFS. A.. Seismology of Fennoscandia. 
WARREN   N. M.. R. G. RFAKES. D. C. RASMlSSEN. B. J. MICIOJS, and 

W. H. FRYF. Long-Period Seismograph Installation, la Pa/., Bolivia. 
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WILLOW   RUN   LABORATORIES 
I.B.l.f. 

I.  R»MP«rrh in SoinmoltHtv 

B.    Slallim UHraliim and 0|M*ralloM 

I. Slahona Uallm:» and Inalrumrnlailon 

t. Ijintr Aprriurr Svlamir Array* 

ADVANCE) RKSKAHCH PROJKCTS AGENCY (STAFF' Law Aptrtur« 
Srlamlr Array - Flml LASA Syatcm« Fvaluattcm <" nfcrcncc hold 14- 
16 Srplpmbvr 1965. 

MARTIN. W. M   JR.. Subarray F3 Fxpanalou. 

NORWFCIAN DEFENSE RES. EST. (STAFF). NOHSAR Phasr 1, Opera- 
llcm and Mainlcnancr. 

NORWEGIAN DEFENSE RES. EST. (STAFF), NOKSAH PHASE 2, The 
1968 Inalallatlnn Projtr.im. 

NORWEGIAN DEFENSE RES. EST. (STAFF), Nomwglu Scisnuc Army - 
Ph.iHP I (InatallaUnn). 

PinUO-FORD CORP. (STAFF). Mootina Largf Aperture Seismic Array 
(I.ASA). 

PHI1.CÜ FORD CORP. (STAFF), Montana Urge Aperture Seismic Array. 

Pllll.CO KORD CORP. (STAFF). Montana Lar^e Aperture Seismic Array. 

PIIII CO-FORD CORP. (STAFF), Montana Larce Aperture Seismic Array. 

PHIECO-FORD CORP. (STAFF), Montana Lartje Aperture Seismic Array. 

PHILCO-FORD CORP. (STAFF), Montana LASA. 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array. 

PHI LCO-FOND CORP. (STAFF), Montana Large Aperture Seismic Array. 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array. 

PHILCO-FORD CORP. (STAFF), Montana Large Aper   re Seismic Array. 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array. 

RABENST1NF. D. B., LASA - OperatlOM and Maintenance. 

HABFNSTINF, D. B., LASA Operation and Maintenance. 

RACKETS, H. M.. LASA Large Aperture Seismic Array. 

RACKETS, H. M., LASA Large Aperture Seismic Array. 

RACKETS, H. M.. I.ASA Large Aperture Seismic Array Installation Report 
Site No. 1, Angela, Montana. 

SANDERS, .1. S., R. C. SNEEI). S. B. RAY, and L. B. MAYER, Large Aper- 
ture Seismic Array Surlicial Information Eastern Montana. 

TELEDYNE INDUSTRIES (STAFF). LASA Operation and Maintenance. 

TELEDYNE INIH'STHIKS (STAFF), Support Systems for the B-l and F-3 
LASA Suharrays. 

I.  Research in Seismology 

B.    Station Location and Operations 

I.  Stations Listings and Instrumentation 

f.   Unmanned Seismological Observatory 

DRESSE» ELECTRONICS (STAFF), Unmanned Seismic Station. 
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I.   Research in Seismology 

B.    Station Location and Operations 

1. Stations Listings and Instrumentation 

g. Others 

CENTURY GEOPHYSICAL CORP. (STAFF), Site Description of the Three- 
Dimensional Array, Tryon Field, Lincoln County, Oklahoma. 

ODEGARD, M. E., N. MARK, N. J. LETOURNEAU, and T   H   KWON 
Ocean-Bottom Seismographic Station (OBS) Catalogue to Events for 
the Period 1 February 1967 to 31 January 1968. 

I.   Research in Seismology 

B.    Station Location and Operations 

2. Operational Procedures 

DOUZE, E. J., Study of Short-Period Seismic Noise. 

GEOTECHNICAL CORP. (STAFF), Interim Report on Operating Pro- 
cedures on Project VT/074, Sept. 1961 to Dec. 1962. 

GEOTECHNICAL CORP. (STAFF), Interpretation of LRSM Seismic Data. 

GEOTECHNICAL CORP. (STAFF), Special Orientation Program, Phase I. 

GEOTECHNICAL CORP. (STAFF), Standard Operating Procedures for 
Seismological Observatories. 

TELEDYNE INDUSTRIES (STAFF), Designation of Data Recorded at the 
lonto Forest Seismological Observatory. 

TELEDYNE INDUSTRIES (STAFF), Operation and Maintenance Manual 
for the Signal Acquisition System of the Montana Large Aperture 
Seismic Array. 

I.   Research in Seismology 

B.    Station Location and Operations 

3. Instrument Calibration and Response Data 

CONNOR, .1. J., Seismograph Calibration Standards. Proirct VELA 
UNIFORM. J 

ESPINOSA. A   F., G. H. BUTTON, and H. J. MILLER,   A Transient Tech- 
mque for Seismograph Calibration-Manual and Standard Set of Theoret- 
ical Transient Responses. 

GEOTECHNICAL CORP. (STAFF), Test Report. LRSM Se^n.-graph 
Calibration Study. M   P 

HOOVER, D. B., D. PLOUFF, and J. H. HEALY, Calibration of a Seismic- 
Refraction System. 

HUANG. Y. T., Digital Evaluation of a Calibration Technique for Multiple- 
Element Array Systems. 

HUANG, Y. T., Preliminary Evaluation of a Calibration Technique for 
Multiple-Element Array Systems. 
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KOZSUCH, P. .1., and Y. T. HUANG. A Seismograph CallbraUon Toch- 
mque and Prediction of Seismometer Parameters. 

' IILLER, H. J., Calibration of Lent;-Period Seismographs at Thirteen 
Stations Thromhout the World. 

MORENCOS. J., A Method for Computing Ground Motion Tables for any 
Galitzin Type Seismographs. 

nENCHAIN. R.. LASA Phase Shift Measurements. 

RUBB, A. M.. JR., Seismograph Calibrator Phases I and II. 

RUGG. A. M., .tR.. Study of Automatic Calibration ..f Selsnuntraph Systems. 

RUGG, A. M., .IR.. Simplex SeismoKiajih Calibrator Field Test. Phase III. 
Research in Seismology 

B.    Station Location and Operations 

4. Sei s mo logical Bulletins 

COL! IVER. M. M.. and P. DEHUNGER. Selsmological Bulletin No   I 
I July to 30 Sept. 1963. 

COLUVEU. M. N.. and P. DEHUNGEH. Oregon State Unlverailv an- 
m<»logical Bulletin No. 2, 

GALLAGHER. J. N.. and P. »EHUMiEH. Oreg-m State University •»!». 
mologlcal Bulletin No. 6. 

GEOTECHNICAL CORP. fSTAFFl. l,ong Range Seismic Measurement 
Program. 

GEOTECHNICAL CORP. fSTAFFI. bmr Range Seismic Measurement 
Program. 

GEOTECHNICAL CORP. (STAFF). Long lUnge Seismic Me*mremenis 
Program. 

GEOTECHNICAL CORP. (ffTAFF). Long Ranee Se r.mlc Meaauremenls 
Program, 

GEOTECHNICAL CORP  (»TAFF». Registration of Earthquake, at Blue 
Mountains 9ilsm<>logical Obsrnr.. CumberUnd Plateau. Tom« Forest 
t'lnta Basin, and Wichita Mis. 

GEOTECHNICAL CORP. (STAFFl. 8eismok.|ctcal Bulletin IM4: l^og- 
Range Seismic Measurements Prngram. 

JORDAN. J. N.. El Salvador Seismic Field Program Selsmologlcal 
Bulletin. Januarv IM4. 

JORDAN. J. N.. SeismoWiglcal Bulletin Special >iel(1 Program Nueva 
Conrepclon El Salvador (NCSI. 

Ml RPHV. L M.. Selsmolngiral Bulletin Special Field Program   Nweva 
Concepclon. El Salvador (NC8I. 

MIRPHY. L. M.. •eismological Bulletin Special Field Pmgram   Narva 
Conrepclon, El Salvador fNCl). November IMJ. 

SCHATZ. C. E.. and P. DEHUNGER. Oregon Slate t nlverMly Setsmolngi. 
cal Bulletin v». S. 

SCHATZ. C. E.. and P. DEHUNGER. Oregon State I wversiu 8rt»m«Mh. 
cal Bulletin No. 3. 
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8N0RPEN. A. J., J. N. GALLAGHER, and P. DEHUNGER  Or««« ».i. 

Pra(ram - Sviaraoloctral Bulleitn No. 50. 

Pm^ran, , SeUn* l»t;u.»l BuIRMM NO. SI. 

Program . Sviamokieiral Ball»iin No. 51. 

TE1££«« "SUES ^FF,• ^ **** ■""»" M-i«r*««H. Praitrain - 8«*amotn«iral Bullviin No. 5J. 

TES«« "SIEH V£ll' t****** »«««•'c Mra-r»«^. Program . 8ri»m< ^eicjil BulMin No. 54. 

Pro«ram - Svlamolnclral BullMin No. 55. 
TE"^ "SUSS PAS ^«•'^ ^.««.c M«Wr*^wu Pmnram - SriMnnlofiral DulMm No. 56. 

prof ram • SriRm •loctr ^l Rullrtin No. 57. 

Program ■ Sri«mo|c>feiral Rullviui No. St. 

Program - 8eumn|o«ir«l SalMin No. 59. 

PruKram. S^amolo^ral Rttllriin No. M. 

Pro«rain - iMtmoloittral Rullriin No. 61. 

Program - IrUmoloKlral nullriin No. 03 

TE!i2«»: "SEK <ST^Kr,• l^-R^' «"««^ ^.«r^m«... I rocram ■ Bc(anMik>Kirjl nuilritn No. 63. 

Pmcram - ^l«mo|oKiral Oullriin No. 04. 

Pr««ram • •rtamoloeiral ButleUfi No. 05. 

nm»>\» iMMytiMJ.s   MAKE)  IAM.RMM. s.i.M.   M-. 

Pmtram - Srumolociral Bullrlin No. 07. 

Program - 0rt»mo|n(ira| BuiiMin No. 00. 

"IS« "S'^Sl1 ^^ ^"«^ »«"^ -..«ram«,.,. Procram - Sriamological Bullriin No. 09. 
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TtLSDYNK INDUVrfUB »TArr). UMK-RMCV Uimmc Mf««r*»»..i» 
Procram - »*immo\o0em\ BaUMla No. 70. 

TKLEDYNK INDUrTKIKS «TAFr». U^-Rw«« ftrlmm llr»«r»m#*» 
Pracram - SMMnola«ical RHIMM NO. 71. 

rHil)^»   IM>tKIHI»> <M AM       I>«t   IUn,r Sr «nu.   Mf *Mirr mm« . 
Program • Srt»n»<ik«<tr«l BulMlo No. 72. 

TBUtDYNI INnr»ri«rJI (STArri. Sotsmnlmctcal Hullnin ■ IM« Ran«» 
•alamir Maaaarvm^niB Pmgtram. No. 47. 

TKUCDYNE INDURTRIt't »TAFri. t^nc-RaiNC* »rtamlc llraMramMla 
Pm«ram - l»iaronla«l»l Bulklln No. 4t. 

TKXAI INVTRl'MFNTS (STAFF). S«iamn|a«iral BulMtn Rlur Mkxiniain« 
iMMnolaRlcal aburrvalorv. Vol. I. 

UNTTBO ft ATE« COAIT AND GMXNCTtC SURVEY (STAFn. S«tamnk>ctral 
BolMin Sprci«! »irW Pracram Naava Coarvprloa. El Salva<fr>r (NTS). 

UNITED STATES COAST AND GEOOFTIC SURVEY (STAFF). Sf lnmola(tcal 
Ikjllrun Sprrial Fl*ld Pnmram Narva Coarnarl««. El Sal*aik>r (NCS). 

UNITED STATE« TOAST AND UEODETIC SURVEY (STAFF). «rt»i»»oln««cal 
Rullviin «prctal rirM Program, Nona Com-ppc»"«. Fl «alvaAir (NCS) 
Oriobar 1M3. 

I.   Raanrrh la SrUmnlnKv 

R.    SlalifNi Lnrallan and OprraiKm» 

I. Mlacrllannia» 

RATES. C. C. A Pn>nrain lor Coaparallirr Mimlionn« ••( Ihr VELA 
TNI FORM Fxplomnn »rrir» by Commercial üfnphywlral Craw». 

DEAN. W. C. Satamir Data I atx-rai-.r». 

FRANKOWSKI. D t.. LASA Data Strvira Raport. 

FRANKO««». D E.. IASA na«a Srnrira Rapnrt. 

liEOTECRNICAL CORP  (STAFF). Al^alr»^•» Haw«»««*. 

HOWES, K. T.. Daalxn Haf»»n PHaar» I and II. Advanrrd (cwtml IHt* 
and Syairmn DavtWipmani Lalmraiory. 

RASMt'SSEN. D. C «prctal Oriamailnn Proitrain. 

HOI HE. J. P.. InlamaUnnal AIM««» iatii»n <i( 8Hamtili<y and «»( ihr PhfiUca 
o( ihr Inirrlor <•( ihr Karih. Rrikrlrv Mrrlmit (l«M). Rtport id Ihr 
Srrrriar» (irnrral. 

UNITED EU-CTROtn-NAMIC«. INC. (STAFF). 8r»»mlr llala tabnralnry. 

VAN NOSTRAND, H.. 0|»Tait«n «d ihr Data Analvala and Trrhnh|ur 
|h«r|i>t«mml Crnlrr. 

VAN NOSTRAND. R.. «rtumir Dala latfralorv l»la Srnrlr« n Hrpi.rl 
Numhrr S. 

WKLtEN, J. B.. Sill  lUrduarr and Sndwarr. 
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ircti in 8*1 »motuen 

C.    AmbiMM ftrismic Nolw 

1, TlMenr 
ARCHAMBCAV, C. u* *-. ALEXAMWCR. Tht »tohirt <d Short-Ptnod 

MlrmMtsm NotM and U» FlimiMH«»« at D»t«h. 

BAKER. W. L., n» tttmet <* Saure» Dr|*h an Raylvigti WIVM. 

CHOI. 8. C. Pnnrlpn! Componmi Aiulrni" a< Sei»fnir Dnia Md Dlr»cUon 
of ih» Pnncipnl Comi»«»« for Svtnmtc Rvcard, 

( LACRDOUT. J. F.. Tht Inoiroplc Mottol ol Mlcrowl»<*M. 

IvOSENBAUM. J. H.. Th» Bnwhoto-Noln» Problem Trmltd <m lh» Brät 
»I t Uytrtd EU«iir Madtl. 

SAX, R. L.. Entnor PtrtHioniiMt in Rtyt4ri«h NOIM. 

SAX. R. L.. Md R. A. MARTENBERCER. Thtor^lcnl Pr«»cllo« a| 
SHffmir NalM in Dt*p Borttolt. 

SAX. R. U D. B. RABENfTIHE, and R. W. MARINE. Kmrtf rtocluailo«. 
in Sttamic NolM. 

SERIPP. A. J.. S«tinlc Noia» in D»»i> Bortholw. Semianwttl Ttctwlcal 
Kr,-. NO. t. 

I.  Rrntarrh in Stttmoloinr 

C.    Ambient Svtwmir NalM 

a. Ttmptnil amt Spaital Chararttrt*lct 

a. ihort-Ptiiad 1*9 atc) 

WNIHIR. F. H.. Untt-Arrajr ft««il and Noli«* Analvtlt. 

BONNER. J. A.. Ambttni Noitt Analytlt al 3-Conip<.orni Short - Prrlod 
tmia R»ct.rd«l al Tom« Far»»« 8rltnw>lo«tcal Obt*rraiorT. 

W N<.t M. H.. L. BRfLAND. and E. RYGG. Seitmic Noia» Strarturt' al 
iht NonvfKian Stiamlc Array. 

BURG. J.. Spatial rharacieritlict «^ Ambiw»! »»ort-Ptrlad Srttmic Nrttt 

CHIBURIS. E. F.. and W. C. DEAN. Mulnplr Cnhrrenct o| Short Prrlod 
NolM al l'BiO. and TFSO. 

DEAN. W. C. L. D. FNOCIÖON and R. II. SRI MWAY. Th» Cohtr^cy 
Analytlt n( Sntmlr Nntaa. 

DOUZE. E. J.. il«ly et Short-P»rt"d Seitmlc Noltt. 

DOt'ZE. E. J.. Slady ol Short-Ptrtod SMamlr Sola». 

rXM/E. E. J.. Sl«dy ol Short-Prrtod S»ltmlc >ä«»lt». 

DCRZE. i. J.. Sludy ol Short-Ptrlod Sfltiwlc Mo*». 

DOt'ZE. F. J.. Short-Ptrlnd Srt»mir Nolw. 

GUYTOH. J. W., Smdv ol Shon-Pvrind Seitmlc No«at. 

LAKE. H.. Nolte and Signal Characlrrltllct in lh» Vltlnlly ol Moniana 
LASA. 

Uli RDOCK, J. N.. 4. H. PFUKE. R. G. KRAYN1CK. and M. E. BLACK- 
FORD. Micro»*!««* and Ttletrlama Recordtd in Auttralla. 
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RCKIKTA. T. W.. CPO Ambi*ni Nolw Study. 

ROBERTSON. H.. Hallsllcal AnalyM« of 8hc>ri-Prnod NotM. 

RYGÜ. E., '1. bUNCUM. and U WI LAND. Sptctral Aulysia «ad »•n»- 
llcal Prof ritn at MicroMism» at NORSAR. 

SAX. R. U, Slabtlitv of Frtqwracy-Wavrnumbffr NotM Sptflra al I'BO. 

MtLLEVOLL. M  A.. IXvrtlan 8»t»m<>lo«y. 

SCLLEVOLL. M. A.. DrteciKw SvHunolainr. 

KRiFF. A. J.. and J. H. RORNBAUM. Sriamlr NalM in D*«p Borvhol*». 

I.   Rrnrarrh In 8«t*mokHnr 

C.    Ambicmi Sriamlr Notar 

2. Trmprral sad %wilal Claraclriintlra 

b. Loai-Prrtad 

A LAM. A.. Lar«*-Array Stgnal and Notar Analyala. Sprrul Rrpi. No. 24. 
Analyata »I Summrr U«it-Ptri'-<1 Nniat. 

XRROYO. A. L.. Origin amt Pro|M«al|aa at Mlrroariama Rrcordrd by lb* 
Tnlr<k) and Itolaea Srum  . » JH*» nf ihr WWSBN 

niSDKR. F. Ho. Uir«r-Arra\ Sicnal and Nolar Analyda - Rrpt, No. 12 - 
Analyala of UNHt-Prrtod s >I<K». 

ItlNDRR. F. H.. and J. P. BUNG. Array Rrararrh - Wavrnumbrr Analyala 
of TFO Uwn-Noiar Samplr. 

RRADSFR. M. ». t.llitFRT. K   MAI HRRH   J^I w    Mi SK   Siu.h    ( 
Barth Notar •« Land and Sra Buttom. 

BRADNRR. H.. R. A. II \i IUM< II. and W. H. MINK. Study (4 Rarth 
N«Hnr tm Land and Sra Bottom. 

( HIDIRtS. E. F.. TtSO U>n«-Prnod L-Array Notar c .hrrrnrr 

CMBURtS, t. F., Md W. t    HI AN, Mulliplr Cohrrmrr n< Umg Prrlnd Notsr 
at IASA. 

SOHRELLS. 0. G.. and B. I>FR. L«N«-Prrl«d Srtamlr No|«r and Aimoa- 
phrrlr Prramirr Variation». 

VON SF.GGERN. D. H.. A l/m«-IVii.id Notw Study at Murphy Dnmr. 
AUaka (IRSM Stir FB-AK and ALPA Stir 9-4). 

I.  Rrararrh in SnamohiKy 

C.    Amhiml SHumir Notar 

J. Mrai^irmmt Trrhniquro 

Bt'RRFLL. G. C. and P. R. UNTZ. Array Rrararrh. Array Pmrraalt* 
ai t'BO. 

DOt'ZE. E. J.. and II  ROBKRTSON. Stud^ n( Shorl-Prnod Srtamlr Nolar. 

IOMNSON. W. A., and J   A. BONNER. An Fvaluail«n of Ihr lar 'if Rich- 
Rmohillon Wavmumtirr Sprrtra (or Amhlrnl-Noiftr Analvala. Achanrrd 
Array Rrararrh. 

SIMONS. R. 8.. D. C. RASMl SSFN. and O. H. UNHQl 1ST. ( »mparlana ..I 
ihr LRSM Nolar Sunrry Mrthod »uh an Inlritralrd Prmrr Sprrtrum 
Trchmqwr (or Ordnir« Srlamir Noinr t^rvrl. 
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Hraearch in S*t»nH>l<<«y 

C.    Ambiml Seumic Not»* 

4. ilM*«r«d 1«>. i. 

ARROYO. A. L.. terkcmund NotM on iV 80 SUMterd InirtnimMl«. 

BAUIW1N. R.. and M. BACKUS. Array Mr.rarrh Muliirhannrl Flllvr 
SvMrma for Tonlo Fi>r»irf Obacnralory. 

RINDKR. F. H.. K-Uae Sptrtrai Analyal» of LA8A Shorl-Pvrtod Swumrr 
NOIM. Sprnal RvfU. No. lt. Ur«*-Array 8l«iul and N^M> Analyfti». 

BINDER. F. II.. Urv-Array BIRMI and Name Amlysln. 

BOYD. T.. A. CHILO. and B. R. PIEK. SM»intc Nota» lunrcy • U««- 
Ranitr Srlamlr MeaMirrmml» Procram. 

BRAONER. II.. C^i*vi»iral MaaMirmenia with 8ea Floar Inalnimenla. 

BlIRC. J. P.. C. C. Bl'RRFLL, J. BONNER, and G. BAK»:R. Array Raaaarrh. 

DOUZE. E. J.. »ady ol thoii-Partod Noiw. 

FRANTTI. G. E.. li.»a»H«aUi»n c4 SIwrl• Partod Sriamlr Nota* in Maf'r 
PtiyaloKraphic En.tronroenla nl Conlinrnlal U. S. 

GEOTECHNICAL CORI. (STAFF). AlUa ol Slipiala and Notaa. 

GBOTECHNICAL CORP. (STAFF». Allan trf SiRnala and Noia». 

(JEOTKCHNICAL CORP. (STAFF). Spactral Analyata ol Svtamlc NfNaa 
al lha Eaiwalok E-l Wall. Parry Inland. Entwalok Atoll. Marahall 
lalanda. Pacific Ocaan. 

GIBSON. B. D.. Snamic Nolaa Survay • V«»l. 4. Umt-H*t*f Sriamlr 
Maamrrmrala ProRram. 

GUIDRO'/., R. R.. Worbhrtda Collacllnn and Fvahuilan of Earlhquaka Data. 

GUYTON. J. W.. Study of SlHin-Prnod Smamic Nolar. 

HAIR. 0. D.. and J. H. FUNK. Nolaa »udv. 

IIAUBRiril. M. A.. Micmaaiam Ueamrrmtttt* nn lha r»r»p Orran BnHoro. 

I.KICHIJTFR. B   B.. AlUa of Signal» and NcHaa. 

PENA. C. Srw mlc No«aa Sunray. Voluma 3. UNiK-Ran««' Srlamlc Maamra- 
mania Profram. 

PLUTCHOK. R.. Anatyaia •»( «»lanitr Noiaa al lha Yrllowknifa Array. 

SANFORD. A. R.. A. G. CARAPETIAN. and L. T. LONG. Train Ganaralad 
Mlrroaalama at Socorn». Nr« Mexico. 

TFI^OYNF I IIHJSTRira (STAFF). Sunray of Sriamlr Notaa in lha Miw- 
lana I.ASA Araa. 

WARRICK. R. t... and l>. FLOl I F. Srtamlr Notar In Norway. 

Rraaarch in Srlamolofnr 

C.    Ambirnl Sriamlr Molar 

5. Sovrcra 

ALStiP. S. A.. and I. L. WILSON. Groan 1 Dtiaurt>ancra fmro IWaay 
Vahlclaa and WcM-nnlling Acilvillaa. 
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BALLARO. W. D.. arUmic Survey of tte Floiidi Krv». 

rHNDFR. F. H.. CorrvUlloa IIHW»«II Storm» at Sra and «.ASA U**- 
Pvrtod Nolav - LarRV-Array ami Nolw Analyai». 

»H ADsm. H.. R. A. HAUBRICH. F. CILPr:?T, and W. lll'NK. »mdy a« 
Earth NOIM CM Land and S*a Biidoin. 

BRADRFR. H., J. C. DODOS, and H. FOULKS. Invrall«aliu« at ItlcroMlMl 
Sourrva with Ocean-B»lliim Setamomriera - Part I. 

Mine, J. P., md C. H. LU, AnalyMa ol Ihr Wichiia MiiwKainn SvlanM>lu«tcal 
ObMrvalory Amblenl Hukme Spectral Une». 

DAVtl. W. J.. Analynl* of 1 CPS Wave Train* nn ihr Seuina«ra|ih Array 
at Mould Bay. Northweel Teriilory. Cnnada. 

FARRFLL. P. J.. Ocean-ft»tiom 8ei»mof»9ter Data Collect).« and Analynla. 

RIZVI. S. A.. J. P. BURc;. and I.. N. HEITINC-. Analynla of K-Une Wave- 
number Sprrira from Threr WHO Nolnr Samplra. 

TOKSOZ. M. H.. and R. T. I-ACOSS. Modr »mdure <nd Si.urrr o» Micro- 

• 
I.  Reaearch in Setamolocy 

C.    Ambient Setamlc Noiae 

6. Corretallon with Station Geakimr and Bnvtrunmenial Factor» 

AL8UP. S. A.. Preliminary Study of Acceleration UveU at IJtSM 
Site» M ihe United Stale*. 

BKRCKHFMFR. H.. and B. AKASCHE. Setamlc Uround Nolae and Wind 
ji the Selamotoctcal Gbnervatory Graefenbrr«. 

BRADFORD. J. C. Wealher-Sri»m»c-*iine Correlall«>n Wudv. 

BRADFORD. J. C, Wejihrr-Sri»mlc-N€i*ne Correlallon Study. 

BRADFORD. J. C, R. H. SHUMWAY. and J. H. GRIFFIN. Wraihrr- 
Selamlc-Notae Correlation S( idy. 

DOUZE. E. J., Study of Short-Period Seinmlr S.HW. 

GRIFFIN. J. N . Field Slwdv »t Variation in Characlerlntic» of Selnmlc 
Nome and Signal» with Geolngtr and t^ngraphir Fnvtnmmrni. 

PAYO. G.. A Study of Sriamlcily on the prnlnmiU Ibrrira Area - Observed 
Noine In ihr Standard Snamneraiih» »i T'.lrrt» Obaervalory. 

ROBFRTSON. H-, Study of Short-Period Selamlc Noiae. 

SAX. R. I... and R. A. HARTFRBHU.IM. Srian Ic Noiae AMenuallon In 
Unconnolidaled Material. 

SHOPI-AND. R. C. and R. H. KIHKIJN. fflw.ri-Period Mulliomponent 
Si rain Syatem. 

WOOl JON. J. R.. Field Study of Vartaiion in CharaclerlMlcn of Srmmir 
Noiae and SlKnala with Geologic and t.roteraphir Fnvimnmeni. 

I.   Reaearch in Srmnvlocv 

C.    Ambient Selamlc Noiae 

7. Mlarellaneou» 

IYFR, H. M.. The Hiatory and Snmcr <.f Mlcn>»ri»ma. 
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UNVILLE. A. F.. R. F. HOWARD. G. D. MCNECLY. «Ml T. W. HARLEY. 
ftltaal and N»««* Analysis Rspon. Alnrtian Islands Experiment. Orran- 
Brtiom Sstsmoieraphlc Exp»i mpnt». 

I.  Rsssarch in Ssntmoloity 

I).    Signal EnhanrsmMil and Noimr Krdunion 

I. Thtorsllral Sludiss 

BALDWIN. R.. M. BACKl S  J   m Hi.   and I . BRYAN. SynlhrM» and 
OK-Unr FvultMilnn <H a Mttlll-Channrl Filler System Designed 
From a Theoretical Model of Slicnal and Nats* lor the Enhance- 
ment ..t Mandr P Waves. 

BARNARD. T. E.. \nalytiral Slsdiea o| Techniques «or the Computation <* 
Hi «ti-Hem tut inn Wavenumber Spectr«. 

BINDFH. I    H.. Seumir Array Prucessin« TecfmiqiiMs. 

BOOKER. A. H.. and C. Y. ONG. Multiple-Omeiralni Adaptive Filten.«. 

BOOKER. A. H.. C. Y. ONG. T. E. BARNARD, and t KHILE. TlMilHllwl 
Considerationa in Adipllve Proceuimi — Advanced Array Resesrrh. 

in Hi.. J   P and M  RACKtS. Array Hi «war« h Itaalr Theory and Protebtlisllc 
Proceaatn«. 

BIRG. J. P.. T. J. CRUISE, awl A. H. BOUKER. Statistic« C-ivernii« the 
Dssticn and Performance of Nome-Prediction Fillers. 

DEAN. W. C. Raylelgh Wave Re|ertlon by Optimum FiUeni« »I Vertical 
Arrays. 

FNOCHSON. L. D.. and J. C. BRADFORD. Numerical Evpertments »lih 
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Muliirt>m|»MrA< »ruin SyMrm. (JiMrirrh Hri*. No. 1. 

WfX>tJON, J. R.. AMly«i> of ft ram Svinmwi* Data. 

I.  Rvwatch u •»iamoiocy 

D.    SlKmal rnhaarrmrm and Nma« Radartlo« 

». Aaa In« and Dmetlal Pntcmmm* T#clnh}uri. 

Inn« Small F*rnla al Tvtaariamir IRalaaeM. 

BACKl«. M. M.. and R. 0. BAUmiR. Arm, Raawrrh. Sewuwmal Trrt 

-ssts tii^arti rr •"" F- ■,,,«,,■ *- 
RAKnt. G, T.. « -miiutri SHIIHUIIIW .d ihr Fivr-Oiaimrl Mranirrd-S.itBr 

laoirt^ic PmcrMair al TOBIO Formal Snamnk^tral Cfc^rvaiory. 

^.tSl?; T-,,drl,  ^Jf1*' Arr«» •«••»-rcl. II.Hlrhaam.1 Filler »y 
(»ma l«r T-aH» Forrat Obarrvalnry. 

RALW^N. R.. aBd M  M. RAC Kl». Array ReMarch- A Rr-Fvateaii.« „I 
S N lm( ni>%tmrnt l.if fpo I'Mn« Ixal N"***-. 

RARON. R. <;.. W. VAWRRULK, and S. D. IXWFRZ. A LA8A MgM) 
Pmrraatnn Sva«rm. »«an«i 

^ftTto2!Äi^S^-,-m, l,,,,,,nMrv ,,r,,^r, ",r ,hr ,,•r,o- 

"IVJ?;.!* "• * Prp,,•n,'»•" »«rt* "' TechnNittr. for R„«i,„r MalrhrH 
mirnnt «d ftirlarr Wavra. 

RINMFR. r. II.. Sriamir Arrj» PmcrmM« Trrhniqurit. 

ItCIOWR   A   II    and H. J. ||o| u 11. Prrdini.H, »„„r ,ml AdMl«. WU%t- 
mum-Ukrllh.-rf Pmceaain« - Advancrd Array Rrararch. 

HOO^A. R.. ami C. V. OHO. »Ircla «I O^raamph.« „n Tim-Adapiivr 

""ot^V ftÜ;.1" D' **<*"**' "d <;   P- ™»"LL. Snamir PartUl 

"STPÜ" J;^   W-?<:- "^ A- "• »«Ö»«. »««V .1 a l-P««, Adap- Il»f FIMrr - Advanrrd Arrav Rrarairii. 

BTRi;. J. P.. and A. ALAM. Minimum-pn«*r Array Pr..rr»Mn« .4 Ihr TFO 
U-Ht-Nniar fcamplr. Adiraiwd Array Rrawreh. 

Bl rrr«» ' <,* 5 MA,H- •    N- M"T,NC- — A. R. ROOKTR. Ad»a«c«l 

Wm;. J. P    R. J. ROinil. and A. R. ROOKFR. Adapiitr rilirrinr m 
Snatnic Array Data. ^ 
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G. 1*., MuMlpir Array ProrrMnr. 

. H. M.. A*i<(4ir4l MHliirtidmM t DIRIIJI rnirr». Srnemtr Array Pm 
itt Trrtwtqurti. 

CAPUN. J.. Anymi^nlirallv (U|i<in>u.<« MyHi 1inM-nki.*ul t ittrrt^; >or Samplnl 
tut* Pnwmtmt "* Sr.nwic Atnv*. 

CAPON. .«.. M, J. UKKt NHKIJI. ami H. J. KOI.KKH. A »rt^wmry Ikwwtn 
fivnlhcMi» Pr«»crAirr lor Mult»<tintmKl<wul MaMimiin  Uhrllhnnl Pr«»- 
erumrnn ••♦ Brtinn««  Array». 

(-HAMIUKI.AIN. I.  \.. MullirMnm I friHrr. 

( HtHKN. I». B.. AnalyMitiif Üulurr •« W4»rmimhrr S{>r«<rj  Urnr Arr^t 
8i«i%al and H>**r AiulyMs. 

I» AN, W. t'.. ImrrrM- »iHrrl^t •«« Srimnir «KIUIH, 

IMCAN. W. t'.. PrrlimtMry PU«»    8111  Pr%*rr*mm .4 IMA Itau». 

I»KAN. W. t'.. Srnnnxh^t«.»! Appltralhm» nl Orlhi>«nnal »uiu n.ti »\|Mn«i<>ni>. 

»>NNfr-K. P. M.. rrwrllUM Aiulvot» f..r l*S.\     Ui^r  Arrat SlKMal and 

niMM, U. A.. H. A. IIAim:Nnn«;H(. and ii. W. m  CXMrAN. Matimun« 
Ukrllhniid Klllrni« •4 I.ASA NtHur grtnnx^rJin*. 

> UNH. K. A.. M. A. IIAIinNIUH(;KK. and H. W. MC CCMAN. T»" >» 
amplr» <4 Maximum  I HWMfen «l » ilirnm? .4 lASA SrtunxiKramii. 

OIMBUL ATWdNUTI CORP. «TAKPU Urfr Aprrtvrr SrtMMr Array* 
(LA8AI. 

i.HIKKIN. .1. N.. KFMtM»: Sienal Nmw TMla in P>Uri/rd N<MM-. 

HAIH. i;, I».. Aihantiil Arrj» Hmrarrli. gtiaricrU Ur|il. N«>. I. 

HAIH. (i. I).. J. P. IH'Ki;. A. H. WXIKFR. ami t.. N. llliriNi;. Advaiirvd 
Array Rrwrarrh. Final H*>|tf. 

IIANKV. W. P.. Urgr-Arrav tilKnal ami Htnm- Analynl»     2. Hemrarrh tm 
lliit».   II« «.luii.m I riM|u<-m t WaVf-numlH i >|N,ii4 

HAIII.PY. T. W., l**v. IVrit»d Array Pn>rri>Mmt »••««'•••iHtM-nl, guarirrh 
llr|ri. No. 3. 

IIAHI.I' Y. T. W.. I.««,; IVrhid Array PnH-i^Mni; |lrtrrl»|mM-ni, QuaiirrU 
Hr|4. Nu. 4. 

IIAHIl V. T. if., |j.ni: IVrml Arrav Promtnim'. Unrrl.»|»nionl. Qttaiirrly 
Hr|il. No. i. 

MAHl^tY. T. W.. lamK Prri.Hl Arrav Pnirawdm l»r»r|.«»mcn«, gtoarlrrh 
llr|4. N,.. C. 

HAHI.KV. T. *.. and V. C. KKNHAI.I.. Inlra Arrav Minimum in«M< KIIMI 
iralion. 

HUriN«;. I.. N.. Tln*orrtiral IVrformanrr of Ux^-IVnod 3-f'om|a>nrnl 
Muln   < IMIII» I Killn  rillH—II. 

IIKITINli. I, N.. and J. P. BI'R»;. Tht^irHiral Croaaprovr and I  VMConwta« 
turn Hrlwtrn S i».iii..ni< i< r I1ui|mil-. 

IIMriN«.. I.. N.. .1. P. ni'l«;. and A. AMM. ►Mr.irll.Hi .4 a IHrrrllonal 
Sienal ln»in InHropIr N«HIM- I4 Ihr Sam«- 8|ntd     Adv.mrrd Arrav Hiwarrh. 
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NOWn. t. T.. Md r. B. COKTR. Snwnolactrai Sy*»*» l^taoratonr 

INTERNATL. BUMNCS MACH. OTAPri. BV.lii.iia. <4 LA8A Bram *»- 

JACIOON. P. L. Corrvlsliaa.ptMci^, Sp.,ul f.Hen^ »„h i,,,..!»^,. 
liKfd. 

JACIOON, P. I,, IMIrariivr PmcvMt^t o* OM^kywiral Dal.. 

JACI&JN. P. L., Wtrfriund Vvlorily PlUrrM« .iih a Wtalr.UKM 8.*rrr. 

^r^i!1" Dwr•,"»Mnr,"  '• w,dr n«"«« B.Mm Pallrro» t'Mnc Ihr U.mUn* 

,-A,?1
,2I;UGlHAm   '    < ««^H. and B. JOHNSON. LA8A DM« AialyM. 

LAiTEH. S J.. tUllMtir«! DiiK-riniiMlin«. 

LAÜN, P.. NnwiUhr Study. tMumtr Array Pn*rr»Mn« Trchniqum. 

UorrrNBlTIN. M. «.. fotrartm« .4 Sprrtral Ut*» ln>m SMuinir Data, 
srtamir Array PmrrMMa« Trrlwtqwpa. 

UNVTMOM. I   H,. Aiulyam .4 a MulliiMra*<ir Svtamtr Array frrhntqw. 

UNTZ. P. H.   aad C. i    m Wn I I. Or««» ,4 »««.I.KS.tracH.H. nilrri. 
«'»•«H Uiral Si(:tul and KM«*. 

NSVIIU. A. F.. ItotrlwiWBtlln    v».!., v S.     .1 H.,-. s      1   fcf^w 
DiiKTlmtmalicin. 

Mi   < IMAN. I». W.. Dratien aiH f>aluait<>a of Crrtaln Mulllrhaimrl PIMM«, 

MC COWAN. I). W.. IMdlal ( omiwlrr Program» l«>r Ihr Urwcn and Pval- 
uallim  -f Mulllrlunnrl Fillrra. 

MC COWAN. D. W.. and E. A. FUNN. Ilv|irrflnr Bramatrrrli« iMne a 
Slitnal ( r«<iii>r<>rrrlaii>>n Trrlmiqwr. 

ONG. C. V., Emivrncv l>>niaiin M^in.uro-Ulwllb<».J Adaplivr Flllrrli«, 
Srismir Arrav Pr<icr«iitnc IVrhnlqyr». 

mxnrv. V. f.. and F. A. FUNN. A Prrhminarv Fvaluati»n id a Mrih.M 
for Unrar Array l»ala PriicriMUti^. 

IOFVKS.I.   S.,and AH   BOOKFH. Urft^An .. .Sumal and MM«   A-,..^^- 
Wirnrr Namilnw-Slallonary PrtHvaatn«. 

HOIJFN. R. B.. Art.,', U. M .irrh. Sriniannual Trrh. Rrpl. No. 2. 

SAX. R. I... NfHiir Analvnta cd Si^ch' Channrl Dr^hofHini; Flllrrn. 

SPIEKER. L. J.. Srinmomrlrr Arrav and IXiia Procraalntc Svalcn - Final 
'""W I. 

SWINIiKI.l,. W. H.. Convrntrnrr <d Tlmr-Doi.iain Adaplivr Maximum- 
LlkrlihcMnl Flllrrs for Slallorurv l»ala. 

TEXAS INSTRUMENTS. INC. fSTAFF). Urfr Arrav Signal and Nolar 
AnalyaiK. 

TURPENING. R. M.. A Linrar Modo Elllrr for Srinmlr Wavr». THESIS. 

WILKINS. W., Largr-Array Sitnal and Nouw AnalvKls - Rrpl. No. 10, 
Nolar Supprraalon by Long-Prriod Inflnllr-VrlK-lly Procraanra. 

WILLIAMS. H. M., Mulllplr Array Prorraaor and Prrarnlalion Syatrm. 
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I.  RMwarch in immmaUity 
D. HgMl W—l and Notac RmHicllna 

6. HawB—— 
RINDER, F. H.. SvtBinl'- Array ProccW.m Tvctaiiq«»». 

BUftRELL. C. C. E. H. BINDER. R. BL RODEN. aMi L. N. HPTINO. Array 
■MMMfc 

CREAKY. C. AmlUarv ProctHor StmuUlor. 

CRAY. G. A.. Array ftudy. 

HAIR. G. D.. Advanced Array Rratarch. Quaiivrly Rvpi. No. i. 

HAIR. G. D.. Advaacvd Arrav RpM-arrh. Quaiirrly Rvpl. No. 1. 

HAIR. G. D.. AdvaRcvd Array Hrararch. Quarterly R*pl. No. 3. 

HAIR. G. D.. Actvancrd Array Rvanrrh. Quaiifrly Rep«. No. 4. 

HEMDAU J, F., CollecMon and AnalyMa »f Seiamir Wave PnifaMUnci 
Dala-8up|ilemenl 2    An Error Analyala «.I DUtllal Kqualt/tm- Fillrrn. 

MC DERMOTT. J. O., and R. SHERMAN. Worldwide Cnllerllon and Inler- 
pretalloo of Earthqwalu- Data. Special Report No. 4, Reaulla of World- 
«rlde Array lea»lblliU InvrMicaiion. 

MONTGOMERY. W. D., A Wave Fronl Hecfinainirllofl PriKea» for a I»»- 
play n( (he Multiple Ream» <•! Setamic and Olher Array». 

TEUtOYNE tHDURTRIE«. (STAFF». Biblloitraphy of Array Uleralure. 

VAN NOTfRAND. R.. Selaniir Data Uiburalory, Semiannual Tech. Summ. 
Rppi. 

VAN NOSTRAND. R.. Selamlc Data Laboratory. Quarterly Tech. Repl. No. 10. 

I.  Reaearch in SetamoleKy 

F.    Sel»mir Drlection 

1. Ih-niMllan of Detecv'ltw. ThreKhnld and PrubabUltlc« 

Mr COY. D. 8.. J. T. FISCHK«. and H. BIATTFR. An AnalvM» of Factora 
I muling Seinmlc Detector Senaltlvlly. 

I.  Rein-arch in Setamolo^y 

E. Seinmlc Detection 

2. Sin,-l« Station and Array Threaholrt Studie» 

ALEXANDER. S. S.. and D. B. RABEN8TINE. RavlelRh Wave Slcnal to Noiae 
Knhancement lor a Small Trleaelam lalntt LASA. LRSM. anri Obaervatory 
BattoM. 

IWADFORD. J. C. Evaluation ..f TFSO 31 Flement Array. 

rmiUKIS. E. F.. and R. A. HARTENBERGKR. The Detection Threahold al 
the Montana I.ASA. 

CLARK. D. M.. Prellmlnarv IW-.imf.'rmlm: Study of the TFO-37 Array. 

DORMAN. H. J.. Analyala of Selamlc Data from (he African Continent. 

r.EOTKCHNlC." L CORP. (STAFF). Magnitude Studie* and Detection Capability 
Studlea fondu'ted I'nder Pmjecl VT 036. 
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GMBH, P. E.. and R. J. CREENFIELD. AptiUralioa al Urc« Aprrturr Array 
Trchmqurs to Tmiumi Warning. 

. P. E., JR.. and R, V. WOOD. JR.. Urg» A|»ii«rr Sriamtc Arra* 
" Uli»«. 

HARTENBERCER. R, A., and R. H. SHl'MWAY. A Bvamforminc Study Islnc 
(Mpnta rr«Jtn ih# Extrndrd F3 Subarray al Ihr Montana LASA. 

ISHERWOOO. W. F., |iivrsli«alK«« <4 PKI» Srt»mir Waw«. 

JORDAN. J. tU, and R. N. HUNTER. A Bntf Study id SMamlc Stcnal Hrtrplktm 
by San Juan. Pwrto Ricu Stat.on. 

KELLY. E. I.. Reaull» ol Prfllrotnary Srtamtc Studira. 

UdCHLITER. B. B., EKImalra of Ihr Drirrii<>n Capabttlty <if Fa«' VELA 
t'NiraitM Sriftmoloitlcal Obwrvai'Tir«. 

LCNTON. R. A.. CrrrviUnd re» Cap Noiw Siudlr» - Prtifct BLtB ICE. 

MC NEELY. C, D.. TFOand IBO Umc-Prmd Array DnU Analysts. SMamir 
Array Pmessslne Twhnlqwa. 

Mt'HPMY. L. M.. Cnmparlsnn «d Yvlfc>»knllr and Coltoitr Data. 

PHII.UPS. D. R.. and D. S. KELLEY. Preliminary Evaluation ,4 Bram- 
Sirrnne (apatHllllra o( ihr TF80 97-Mrmrni Array. 

PHILUP8. I). R., and J. M. WAR». Fvalualion <d ihr tlrirnt«n CapaMlHIra 
of ih* VWtO Lnnit-Prrtitd Array. 

POMFROY. P. W.. Thr Dlatanrr Ran«ri> and Minimum Maitnltudrii HP- 
■ luitr.i (nr Drtrcllon nf Surface Waves. 

SFYMOCR. F. F.. Cntnpanson «d Ssiam<i|cra|i»i Syatvma al IBBO. 

SHKPPARD. R   M . !)• IcrmaiuUuna »f I^.SA tlrlc 11mn and l<Maiuin Ability 
I MUK Kurllr UUmdn »\. m- 

8HEPPARD, R. M,. F. J. K»:LLY. and H. W. BKISCOE. Somr (Xwrrvallwa 
»1 Weak Jaitanea« Earthquakra al Ihr Mnniana LASA. 

SIMONS. H. S.. and T. T. OOFORTH. Prrrrnlacm Aanurtatrd »llh Ihr IMcctlM 
«d Lnn«-PrrioH Surfarr Wavr» Inim Lo«-MJchitudr Events. 

TAYIXJR, V. W., Invraliüallon nf Syatrm Rrnpunae as a PiUKlInn id Asimuth 
from Timtn Forrst Srlamn|o«:lral abservali>r\. 

I.   Research in Seiamnlncv 

E.    Seismic Drtrclion 

J. NrUork Dralgn and Capal tltly Studira 

IMJOKHI.  A    M.    »^(,„..,1.    ,   .. N,,^   a , »pabilllv. 

CAPON. J., Signal Pmcraotn«! Rrmilla (or Cnnllnrnlal A|irrlurr Seiamlc 
Array. 

HAIR, G. D , Aitvancrd Array Resrarch. Quartrrlv Repl. No. 2. 

HAIR. G. D., Advanced Array Rrararch. Quarlerlv Rept. No, 4. 

HILL, D. P.. and R. Y. KOYANAGI. Thr Short-Period Seismic Network on 
Hawaii and Ha Senaitivily m Small Northern and Northwestern Clrcum- 
Paciflr Farthqualwa. 
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JOHNSON  W. A.. aaJ J. A. BQNNKN. »Mvork SliHH»« - Not*« Ai»ly»l». 
Adtancvd Array ftomatrh. 

JOKNMM. W. A.. P. L. tTltANGE. J. A. BONNER. «Ml S. A. BENNO. 
Newark UwAe» ■ Siicnal t harjcirrmur», AdVMrrd Array RMwarrk. 

KELLY. K. J.. ud R. T. LACOM. Ertimaii«« at Swimrriiy and NHworli 
ItHrctfm Cap^Mliik. 

ETEPP. J. C, W. A. RINIHAHT. and S. T. ALGERMISBKN. F-arthquakr» 
n. Ihr UMlrd SialM 1963- ttM and aa Evahialu« "t Ihr |JHrcM«w Capa- 
btMly cd Ihr Uatird Hair» Sriaim^raph Malloa». 

I U AVIV H. 8.. R. A. WHSHM.t M. and R. 8. «MONS. »allMlca Aaaorialrd 
»i»i Ihr tJHrniiHi cd B<atv and Suiiarr Warm fro« KartiiQitakva and 
Undrncnnmd nrliKallon». 

I.   Rrsrarch in Snamntuitv 

K.    8rtamlr llrlrrtlfMt 

4. Auiomallr Drirrimn Srhrror» 

BENNO. 8. A., and R. 11. BAI ER. Evahuimn id ihr CPO Mulilrhannrl ElHrr 
Proc*naor CPO. No. 4. 

BOOKER. A. II.. Analyata cd Vartnarr aa a Mrlhrnf tor Snamlr BlgMil 
DrlrrlicNi. 

GENERAL ATHONIt"8 CORP. »TArF». Lainr Aprriurr Snamlr Array». 

HAIR. G. D., and R. W. RO/FBOOM, An »Jiprnroral ••. E*mi DrircHon and 
Uwall«« «lih I^SA IAM»c number Sfwrlra • Advanrrd Array Rrnrarrh. 

MAM. INBT. OF TECH. (STAFF). Sriamir Diarnmiiuilnn. 

ROOFN. R. B.. and J. P. BIRG. Array Rrararrh. Study cd Trlmrlama Rr- 
rttrdrd at ( umbrrland Plalrau Cbarrtralnry. 

8ABITAY. A., and T. HARLF V. InlrcidurtKm In Ihr InlrrpmaHcm cd Mulllplr 
Array Pn»cr»iicir Srumir Halj. 

SAX. R. 1... and C. II. M1MS. Krrlllinrar M^KHI DHrrllcm (Rrmndr). 

I.   Rrararrh in Srlamc«l»i!v 

K.   Sriamir Drlrrlion 

I, On-llnr Dala Arqulalllon and Drirrilon Svfirma 

IIA< K. S. M   M..  .nd G. T   BAKER. Array Rrararrh - Iharuaalon cd I.ASA 
PrcH-raalni: Rrqulrrmrnia. 

BAli)WIN. R., Hardware- Ncquirrmc-nU lor t.ASA Cmlral SlRnal Prorrnnini; 
Syalrm. 

BAIiTWIN. R.. J. BURG. M. BACKUS, and F. BRYAN. Synlhrala and Evaluallnn 
«d a Nimi« en • hannrl Filirr Syalrm lor Ihr Exlrarllon ol Trlrarlamlc P- 
Wavra from Amhirnl Sriamir Ncaar al Cumbrrland Plalrau Srinm<>l<>frtral 
Obarnralory. 

BALDWIN. H.. J. BURti. E. BRYAN, and M. BACKUS. Synlhratf> and Fvaluatlon 
of Aa Mulli-Chanarl Filtrr Syalrma Baard on Mramirrd Corrrlalion 
Slallallra cd AmMrm \ i -• al Cumbrrland Plalrau Gbarrvaiorv Draiimrd 
to Oprralr on RlnKa of Srinmomrlrra. 
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BOOKER. A., and M. U. BACKUS. Array Rraearch Preliminary Repi.rt 
Mat ns-Multiply IMMllM PVMCMlai o* Array I»«*. 

RRISCOC, H. W.. On-Unr Proceaaimt and RcwrAmt. 

HRISC OK. H. W.. J. CAPOH. P. L. FLECK. JR.. and P. E. GREEN. JR.. 
Inirnm l«r|«.ri on CapatMUlies ot «he Kx put menial LarKe Aperture 
Set»mic Array. 

BR18COE, H. W., aad P. L. FLECK. A Real-Time Cumpullnis System Cor 
LASA. 

FOWARIS. J. P., III.. Multiple Array Procenaor». 

EDWARBS, J. P., 10., Nome Analyalft («r Uinla Bawn S«'ifim«k»|!lcal Obwrva- 
tory, 

KIIWARBB. J. P., in.. S. A. BKNNO. and G. CREASE Y, Evaluation ol Ihe CPO 
Auxiliary Proceasur. 

GENERAL ATRONICS CORP. (STAFF). Semroir Array Studien. First Quarterly 
Report. 

GENERAL ATRONICS CORP. (STAFF). Seismic Array Studieh. Second Quar- 
lerly R*port. 

GENERAL ATRONICS CORP. (STAFF). Selnmlc Arrav SludU-R, Third Quar- 
terly Report. 

GENERAL ATRONICS CORP. (STAFF). Selnmlc System Studie». First Quarterly 
Report. 

GENERAL ATRONICS CORP. (STAFF). Seismic System Studies. Second Quar- 
terly Repnrt. 

(JENERAI   MTtONlCS CORP   (S I A» K .. S. .-nu. s.-'.i   Itudu N IhirdQuar- 
terly Rei«r1. 

GENERAL ATRONICS CORP. (STAFF). Seismic System SliKlles, Final Hv^, 

GREEN. P. E., Seismic Data Collection. 

GREEN. P. E.. Seismic |>tscriminatl<.n. Semiannual Tech. Summ, itept. 

iHFF.N, P. F... Seismic Discrimination, Senu.innual Tech. Summ. Rapt. 

INTERNAT!,. BUSINESS MACH   (STAFF), Evaluation Plan Experimental 
Signal Processing System. 

INTERNATIONAL BUSINESS MACH. (STAFF). Expenmenlal Signal Pro- 
cesslni: System. Fourth t^iarlerlv Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF). Experimental Signal Pro- 
cettflli« Syrtem. Fifth Quarterly Tech. Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF), Experimental Signal Pro- 
.. -.Miir System, Final Tech. Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF), Integraleil Seismic Research 
Signal »Processing System. First Quarterly Tech. Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF), Inlograled Seismic Research 
Signal Processing System, Second Quarterly Tech. Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF). Integrated Seismic Hcscarch 
Signal Processing S/stem. Third Quarterly Tech. Hept. 

INTERNATIONAL BUSINESS MACH. (STAFF). Kinetic Energy Estimates 
n( Selnmlc Magnitude. 
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INTERNATIONAL BUSINESS MACH. (STAFF), LASA Signal Processing, 
Stimulation, and Communications Study. 

INTERNATIONAL BUSINESS MACH. (STAFF), LASA Signal Processing, 
Simulation, and Communications Study, Second Quarterly Tech. Rept. 

INTERNATIONAL BUSINESS MACH. (STAFF), LASA Experimental Signal 
Processing System Programming Manual - Vol. 1, Program Descriptions. 

INTERNATIONAL BUSINESS MACH. (STAFF), Signal Processing Studies for 
Large Array Research, 

IBM CORP. (STAFF), LASA Experimental Signal Processing System, First 
Quarterly Tech. Rept. 

IBM CORP. (STAFF), LASA Experimental Signal Processing System, Third 
Quarterly Tech. Rept. 

IBM FEDERAL SYSTEMS DIV. (STAFF), LASA Signal Processing, Simulatio-., 
and Communications Study, Vol. 1. 
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Rept. No. 1, . , -* ,y 
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Automated Bulletin Process. 
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niques. 
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Status Report. 
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CROUCH, D. B., Detection of Discrete Arrivals in Mantle P-Wave Noise 
Large-Array Signal and Noise Analysis. 
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RACKETS, H. M., LASA Large Aperture Seismic Array Installation Rept. 
Site No. 2 Hysham, Montana. 

ROCARD, Y., Azimuthal Sensitivity Variations of Seismograph Sites in 
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ROCARD, Y., and P. MECHLER, Seismic Station Efficiency Related to 
Irregularities of the Moho Layer - Progress Report No. 2. 

ROCARD, Y., and P. MECHLER, Seismic Station Effi.iency Related to 
Irregularities of the Moho Layer - Progress Report No. 3. 

ROCARD, Y., and P. MECHLER, Seismic Station Efficiency Related to 
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BERG, J. V ., The GNOME Explosion and its Bearing on Nuclear Test 
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MASSE, R. P., R. SIMONS, H. S. TRAVIS, and R. A. WEISBRICH, Flfects of 
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SELLEVOLL, M. A., Detection Seismology, Progress Rept. No. 8. 

SELLEVOLL, M. A., Detection Seismology, Progress Rept. No. 10. 
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Shapes. 
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ARCHAMBEAU, C. B., and E. A. FLINN, Perturbation Theory for the 
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BRUMBACH, R. P., Note on the Source Location Problem. 
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CH1BURIS, E. F., and R. O. AHNER, A Location and Travel-Time Study at 
Aleutian Islands Explosions and Earthquakes. 

GUIDROZ, R., F. R. HOWARD, and .1. FREDERIC. Explosion Program - 
Kurile Islands Experiment. 
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Experiment. 

TELEDYNE INDUSTRIES (STAFF), Seismolouical Bulletin the Aleutian 
Island Experiment. 
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F.    Seismic Location 

6. Travel-Time Tables 

CHIBURIS, E. F., an1 R. O. AHNER, LASA Travel-Time Data at the SDL, 

FLORES-CALDERON, J. L., Average Travel Time for the Iberian Region. 
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CHIBURIS, E. F., Experience at TFSO Extended Array - Travel-Time 
Anomalies. 

CHIBURIS, E. F., LASA Travel-Time Ano nalies for Various Epicentral 
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CHIBURIS, E. F., LASA Travel-Time Anomalies for 65 Regions Computed 
with the Herrin Travel-Time Table. 
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DE VISINTINT, G., Prelimin       Results on Travel-Time Anomalies in the 
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GUMPER. F. J.. Rrararch Dlrrctrd Toward Ihr lar of Umt and Inlvr- 
mrdlalr Prrtnd Srtamir Wavra lor Ihr Idmtifirailoti at Sriamic Source«. 

KELLEHER. J. A.. Hrararch Dirrrlrd lo Uar u( Urn« and inlrrmrdtalr 
Pviii-d Srtamir Wavra lor Idmilltratlon of Sriamic Sourrra. 
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crimination Between Earthquakes and Explosions. 
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HSK^TIT'J* r* - '^ 0,n,U""« "« "■ '»I«« OWrti «I . »r..«..r Mi.pliiiri.     Akad. N-uli. Prik. Cir<>IUllu. 

PfZIRrv. N. N.    •Ptu«. DiM..ni.m 4ml Ampl.lodr CtM^drrtatlr» lor c.rmptnt 

"VSttA'&SSL* 0,WM,,ofl• * ^ ll~" C',,,M, ^""^ 

SI.ITSKWSKIK A. I.   ••8..nir Pmblrm» Rrl.ird m ihr rillnmcv »I frniurncv 

Trudy Innl. Fl^lki Zrmli. Akad. Nauk. SSSR. 
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tuKMAHOlr. ¥. A., «ai n. A. KHAM«. "t«» ******* «4 11- f m- It 
■MMMM MM««t« • to« BWW^M AMWlMPWlMM iMI^t LiM • f rMlMPW« 
OMtiitik-'iM,'   t«wi« l«nts tutu «Mäh. A. N.MR. 

t l»>''«tl«ltt*ir. H. VM '^NMNt toto<**-*>«««» Oif^almw  m«n»tK"' Ineh 
•m nm,'l   |IM| 

IffMM 

AlllCIIAMin.TCATA. V. IL. **¥!» iMrtWMlM * 11» tlu*«lfr« '4 tto 
t»t**tm.*m Mi"«"' "» tMM« IIM«>*«A«I»t4 ito airtwv «r«««* tor 
|k«««M I«rNfMkr*.** rnMlVOP«4u. UHI.. JUMt. **. 

inral »jUtifMto»."' f twh («»«4lf. ton.. H&L \»mk MM. 

< «U«   I*    I. M«HIHU   »«rfa. rAHKXTMA. "Tto t^r^w««!^« %>V>«tit 
•4fcHw« «•««• t« Ifel««»«!» fh» VlMMlc." AMHto« l^xilMr«. 

CAUI. f    .•! I    II NttS A. I   "fw !»••••«■•«••«. <4 A^vM Jt. MM Ml II» 
Iton»   4 <k. I   ,**,'• i dfV." AMHII ill OMtlMr«. 

t« riiJi*n> n   »•* i. MAH« • m. "tto 11» NMUI IMI.« ri «•• SM^MIK 
WMT* llr(»f4Ml M M ««c !«■**«« Ito IVif*! '4 l«M- IMl." JUHM'I ill 
Cto>4l«l«i. 

1« riijpi*oi i>.. ma i. «t%m 11 ij. "n* "mm***" * i«rih|uto» MI 
II* ItrirrtnUulM« »l ihr II •»» to«*Milc ll«ll>«." \muU 41 l<r<"llMr », 

w nuppo. n.. ««41 pimMAn. '*TIWSMiMMcMt .411» i««»«^ iiru i 
Ai»r»i." toMk 41 «^«4iMr«. 
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I'l IHM NI4II . i;., "Tto Irm.« .4 -to A««4lr Kiritepukr." Alu4. Sri. Pan» 
l'«mplr*. Hriktoo. 

CALAMOPOtLaS. A. G.. 'Tkr Irimiinit <4 ihr UUIMI .4 (liio»," Oil. Ilrtir. 

I'.AMM'RrirV, 0. A..   ■HHrmiinaHo« n« ihr ,\/imulh <4 Ihr Ipirnrirr Murinc 
Ito Nrfi«lr4ii-n «4 I .*JI l^nhqiMto»." t>4tU4t Alud. Njuk SSSH. 

IIOIIIM»   V. H.. "Thr I •Mi.iujkr .4 Mr..iru .41 llrrrn tor 28. IMS." 
^««•rr. An». itr»l. Itunrf». 

MUHN'.I il  Mi.sM«m».> MM»       i». «•. latthqualu »want  NMI s„,.r , 
UUml in V^rnOirr 10»?." Jmr. SnuimiliHtv. 

KIKH ANOVA. M. I.. "Spriira <4 Ihr Mini .4 tVrijin I jrthquakrn in Ihr 
S*r\n Aw «4 Ihr flrn Phjn." Trani». Inia. Ph*». Ijrih. Arjd. .4 8cl.. I'SBR. 
(t ni-h In.i. VMM /rmll. AluH. SMk. 8S8K). 

KlltlS- ncMIOK. V. I.. "nnrrininjiUon .4 Ihr IHiumir Paramrlrrn i4 a FIICUII." 

Trudv ür«4u. Inirt.. A. N.. 8SSR. 

Ml. \N. 8. D.. "On Ihr A|ipllralt«n t.( ihr Prinrlplr nl PhaM> CnrrrlaUnn (<ir 
Hrn..Mr larthquakr»." Ifc.kU.lv.   Nk.i.l. V.uk. SSM« 

KOIjOSirNKO. M. N.. "nrlrrminallun .4 Ihr A/iiuuil. !•• Ihr Kplrrnlrr .4 I 
OlKlanl larlhquakr bv TKlnc Ihr Arrival Tlmr «4 Ihr Srtnmlr Wavrn al Two 
Stallonii," Trudy ('.r<4l/. Innl.. A. N. 
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III    TraiwIallonH on Selnmology Sponsnred by VESIAC 
9.     MlitrellaneuuH 

AL'PIN, L. M., "Nonsj-nimetrical (Antiar) Probing," Prikladnaia Geofizika. 

BATH, M., "Karthquakos and Nuclear ExpluBlons Some ObservatlonB and 
Comments," SeismoloKkal Institute. 

BKUKZIN, E. M., and V. A. Kb?IVANOV, "NomoKrams for the Dttormination 
of Corrections for Amplitude, Temperature and Depth of Submersion, for 
the Correction for the Eotv. s Effect, and of the Coefficient of Co-Oscillation 
in Pendulum Observations at Sea," Trudy Inst., Fizlkl Zemli, Akad. Nauk, 
UDOK« 

nEIUK/XSHVIU, V. SH., V. N. ZHARKOV, and T. B. YANOVSKAYA, "On the 
Velocity Profile of the Moon," Akad. Nauk., SSSR, Izv. Flzikl Zemll. 

BESPYALTOV, B. I., "Certain Problems Related to the Theory of Multi- 
channel Rocordlnn In Seismic Exploration," Prlladnaya Geof. 

BOCHUM, H. B., H. BERCKHEMER, H. CLOSS, and W. HILLER, "Proposal 
of a Research Program for a Seismic Station with Modern Equipment " 
Westfälische Ber^ewerkschaftskesse. 

BONCHKOVSKII, V. F., "Some Generalizations of the Results of Observations 
of Inclinations of the Earth's Surface," Trudy Inst. Flzikl Zemll. Akad 
Nauk, SSSR. ,      -". 

BOiJDARENKO, A. P., "Data on the Causes of the Earth's Currents," Akad 
Nauk, SSSR Izv. Ser. GeoRiaf. I. Geoflz. 

BORISEVICH, E. S., With the Seismologists of the United States. 

BURTMAN, B. S., "The Talas-Fergana Fault and the San Andreas Fault " 
Akad. Nauk, SSSR, Geol, Inst, 

DOHR, G., 'Statistical Identification of Tides in Inlant' Waters, with the 
Example of the Bodensee," Ztschr. f. Geoph. 

ECOLLAN, J., and Y. ROCARD, "Electromagnetic Signal of Underground 
Explosions," Comptes Rendus. 

GOL'DIN, S. V., "On Distribution of Probabilities for the Interval Between 
Neighbouring Extrema of Two Strongly Correlated Random Functions " 
Geol. I. Geoflz, 

GOL'DIN, S. V., "Probability of False Events on Seismic Records " Geol   & 
Geoflz, 

GORSHKOV, G. S., "A Catalog of the Active Volcanoes of the Kurlle Islands 
Volcanoes of the Northern Islands," Akad. Nauk., Bull, of Volcanologlcal 
Stations, 

GÜNTHER, S., "Influence of the Atmospheric Pressure Changes on the Solid 
and Liquid Components of the Earth's Surface," Zeitschrift fur Physikalische 
Erdkunde. 

HARDTWIG, E., "On the Origin of Microselsms," Ztschr. F. Geophys. 

IL'IN, A. V., "Floor Relief of the Gulf of Kamchatka," Akad. Nauk SSSR, Trudy 
Inst. Okeanologll. 

KANAEV, V, F., and N. P. LARINA, "The Underwater Relief of the Northern 
Kurlle Region," Akad. Nauk SSSR, Trudy Inst,, Okeanologiyi. 
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m.9. 

MA^L\FT™^:s?or:c81cal 0beerva"<ms ln ,he Ku^"• ,su"ds'" 
LE?™As"'"H-i,;'r^srr äS? 

A,mos,,"ertc Fore,i8 o"ihe *'"'■••' 

PERONACI, F., ■■The Seiches oj Iseo Lake," Annall dl Geotlslca. 

'^XMÄC'SSK'' 0' S'rUC,°reS ""' Break,"B Fa""^" *'-'• 
'"iSS N' X" f,"^ US" V- MAKAROV, "The l.Uluence ot Flssurlng ot the 

rsr-r^t^r^r'"*or -seismic wave (Th'« *™*"* 
STrS,"rt Z^,H!'droc!'™'s"-y <" "» ««elon «' the Km-lle-Kamchalka 

irench 11. The Hydroloey antl Chemistry ot the Upper Subarctic Water In 

SÄrrioS;^"^^8 Trench'"Akademia ^ ^ ?^ 
S(TSL?SHYSI^ C0MMITTEE (STAFF), Report on Scientific Activity 

in Seismology and Physics of the Earth's Interior in 1960-1962   Soviet 
Geophysical Committee, Academy of Sciences of the USSR. 

STERLYAGOVA, G.( "The Tectonics of the Southeastern Part of the Caspian 
Sea According to Marine-Seismic Data," Razved. I Promysl. Geofiz 

STOLEN, O., "A Collection of Norwegian Newspaper Clippings " 

svl^d£XXXX*of Kazaw,stan and central Asia'"Akad- 
TSÄa.'lÄ? ^ the Kui-ile-K-^ trench," Trudy 

UN!hVe TcZAS1S (STAr ^ ACtiVity Rep0rt 0f the Physics Laboratory of 
1966 Supeneure - Seismology, Univ. of France, Paris, France, 

^S. NV«Ä 
StrUCtUre 0f F0Ur- t0 SiX-SeCOnd Microseisms," Doklady 

ZAKASHANSKII   M S., "Density of the Meso-Cenozonic Deposits in the West 
Siberian Plain," Prikladnaya Geofizika. 

ZAÜ,f0fhP nnHL- KV V-nF" KAmEV' ™d G. B- UDINTSEV, "Geomorphology 
InvestigSs     " 0f the ^^^^^ Chain," OceanologyiaY 
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ABSTRACTS 

VESIAC 14,684 VU 
AD 628 033 

f J'sh • v'i   r H 
S' ^JAPAKSE. ^ M. W. EVANS, An Analysis of 

he Shock Initiation of Granular Explosives by the OagTömfeüI^ 
Cmmuc^ft^echanism, Rept. No. AHJSH 65-2308, Cont7^ÄF^9l638)- 
1124, Stanford Res. Inst., Menlo Park, Calif., 1965. 

.  ... T!M-' ro,le of the Sas compression-conduction mechanism in shock 
initiation of granular materials was studied by analyzing the dependence 
of grain surface temperature on the magnitude of the shock and the 
relative sizes of grain and surrounding volume of interstitial gas    A 
temperature of the shocked interstitial gas computed by a one-dimen- 

fTÄ 1°*      H   M
0
^

1
' 

S,erves as iniUal Kas '««Perature condition 
ZuJ]      COnduCtr1 l5r.oblem of a spherical cold grain in a spherical 
shell of hot gas enclosed in a semi-infinite solid cold spherical wall 
Discussed are:   initial and maximum temperature of the grain surface 
and correlation of results of the heat conduction solution in terms of 
dimensionless parameters. 

VESIAf   16,733 D VU 

ABRAMOVICI F., Diagnostic Dingrains and Transfer Functions for Oceanic 
Wav^Gmdes, Contract AF 49(638)-1388, Univ^tTÖFcilTf^T^^ 
Jolla, California, 1967. 

The variation of frequency as a function of wavenumber and the 
associated spectral transfer function are computed for different modes 
m a complex oceanic wave-guide.   The model consists of a fluid layer' 
resting upon a three-layer elastic half-space.   The layers and the ' 
ha If-space arc homogeneous. 

The comparison of theoretical results with measured power 
spectra for two records taken in the Pacific Ocean shows qualitative 
agreement stressing strongly the role of the leaking compressional 

cuToffVr'Suency6" ^ ^ ,,üt CO,mnuati<'"s "f "™^ modes beyond 

VESIAC 7015 VU 
AD 424 594 

ABRAMSON, N., Further Considerations in the Use of Lain 
Arrays' ContFact No. AF 19(628)-500. Mass. Instrrf 

e Seismometer 

M^T, 1963. " "" ""' "* Tecl,•• Cani'"-^^, 

The problem of estimating signal waveform and time delays in 

rrP
aprnr?^SnSni0nlC,erS iS considered-   "«ing the model of Levin. 

Green and Kelly a matrix form of their solution is obtained.   An ex^ 
press.on for the asymptotic variance of the estimate of vector delay 
is obtained and an equation is derived relating .his variance to the 
placement of seismometers.   Two general factors affecting the esti- 
mate of wave delay are Important in determining the distance between 
se smometers in a linear array.   If the distance is large the aperture 
of the array .s large thus decreasing the variance of our estimate 
If the distance is small the noise correlation from seismometer to 
seismometer may be used to decrease the variance.   Analysis shows 
that the former factor is more significant than the latter 
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ADAER, R. S., Operation and Maintenance Manual for the Solion Universal 
Seismometer, Technical Memorandum, Rept. No. CGS-1198-66-1, 
Contract CGS-1198, Univ. of Texas, Austin, Texas, 1966. 

VESIAC 14,972 VU The Solion Universal Seismometer, which is fully described and 
illustrated in this report, can be used to detect either vertical or 
horizontal earth motion.   It may be used in short-period or long- 
period applications with adjustable period range as determined from 
the solion transducer and the filter circuit.   It operates with the 
solion operational amplifier, DRL Model 101, which provides a low 
impedance single-endod source for operation with any suitable high 
impedance recording device.   The amplifier provides a load circuit, 
operational amplifiers with adjustable gain control, and plug-in filter 
circuit boards to shape the response of the amplified signal. 

ADAMS, W. M., J. W. HAWES, and N. L. NUHN, Final Rept. to Defense 
Atomic Support Agency, Contr. No. DA-49-146-XZ-186, Planetary 
Sei. Inc., Santa Clara, Calif., 1964. 

VESIAC 8300 VU Methods for analyzing digitized strong-motion seismograms 
AD 442 907 have been developed.   These techniques have been programmed for 

one of three electronic digital computers, the IBM 1620, CDC 1604, 
or IBM 7094.   The codes have been debugged and checked by manual 
calculations or test problems, then used to run production on existing 
data.   Emphasis has been on utilization of the general frequency and 
time-dependent aspects of the entire trace.   An attempt to use 
numerical-control machining for generation of complex ultrasonic 
methods has been unsuccessful but the approach merits continued 
effort. 

ADLUNG, A., "Intensity Determination of Seismic Tremors by Means of 
Simple Instruments and Their Relation to Magnitude." Geofysikalni 
Sbornik, No. 155, pp. 311-353, 1961, (Translated from Czechoslovakian), 
Contract SD-78. 

VESIAC 7723 VU The problem of an intensity determination of macroseismic vibra- 
tions was considered.   After a discussion of "absolute scales," the 
case of the intensity determination with overturning objects was treated 
experimentally, with the aid of a shaking table with impact excitation. 
An intensity determination by overturning objects is not possible; the 
moment of overturning is not sufficiently defined because of shaking 
oscillationo.   Also, it was found that the damaging effect of a vibration 
is not proportional to the acceleration but to the ground motion velocity. 
Furthermore, a method was described by which it is possible to deter- 
mine the intensity from the ground amplitude.   A vibration meter for 
this purpose has been developed. 

ADLUNfG, A., "Seismic Observations on Contained Explosions," GcrL 
Beiitr. Geophys.. Vol. 65, No. 1, pp. 1-10, 1955, (Translated from 
Geman), Contract SD-78, 

VESIAC 6030 VU Twenty three contained explosions in the Saxony-Thuringia area. 
as well as in Northern Bohemia, are subjected to an analysis.   Al- 
though the explosion times are not accurately known, it is possible 
to plot the travel-time curves for 4 profiles.   The velocities deter- 
mined are within the scope of those found otherwise for contained ex- 
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£f fK«:  ?nly
J
the deities in the gabbro zone, which are higher 

it™ ?e 0Und previously in Germany, are an exception.  A Lall 
energy transm.ss.on from the Harz and a travel time decrease during 
explos.ons on the right bank of the Elbe are the only peculiarities 

durfnT^/8 m^de "? the need 0f making systematic observations" during contained explosions. 

ADVANCED RESEARCH   'ROIECTS AGENCY (STAFF), Large Aperture 
Seism.c Array - Fq-st LASAgygtgmg Evaluation Coig^lSS^ 
iS^irwS51^' gW^gSHcif Document, Advai.^dR^- 
search Projects Agency, Washington, D. C, 1965. 

^SI6A48 Wf8 VU nf H 
The material C0Iltained in this report consists of a compilation 

of the papers presented at the first LASA Systems Evaluation Coher- 
ence.   Tlie conference was intended to serve three purposes- (1) to 
acquaint all of the organizations currently participatingTn the nro 
gram with the status of the work; (2) to attempt to'formubte the 
prototype station and network specifications; and (3) to provide a 
record o  the project activities in the conference report    Twenty- 
n^/L „   o       PaferS '7? Presented Plus the following:   (1) Summary 
m«nft.m Pfi

Mam6ter8i (2) Summary of LASA Processfng Require- ments; (3) Summary of LASA Station Data Storage Requirements. 

ADVANCED RESEARCH PROJECTS AGENCY (STAFF), The Role of Seismic 
^■! '".the Detecti0n 0f U"de^ound Nuclear T^gi   iZfJ! ^gr 
UNIFORM, toniract Ho. Agency Document, Advanced ReseaS  Pro 
jects Agency, Wash., D.C., 1963 (OFFICIAL USE ONLY) 

VESIAC 7351 VU O 
AD 428 809 

ADVANCED RESEARCH PROJECTS AGENCY (STAFF), Summary of 
S^^c Regu^oni^ANTLER. FISHER and HAAggTS^round 
Nuclear Explosions in_Nevada. Contract ARPA Agency Document      " 

US^ONLYT       ' Pr0JeCtS Asency' Wash- n- C" i962 (0FFICiAL 

VESIAC 8236 VU O 

AF1Nna'!a 
Mp' ExPloratory Meeting on the Magnetic Tape Recording nf Seismic 

AD M5CliflM4 VU .   An «Ptop*to^ meeting t0 discuss the magnetic tape recording of 
AD 625 199 Sei= data was held on August 18, 1965, under the sponsorship of 

tie Inst. for Defense Analyses.   This report summarizes the proceedings 
of the meeting.   The problems of obtaining magnetic tape records of 
seismic data over a relatively wide bandwidth (up to 10 cps) with laree 
dynamic range are reviewed, and current seismic tape recording 
capabilities are surveyed. h 

AGA
p

Lit20V- "?n,the P^Wi"" MO Reflection of Nonlinear Visco- 
^V ^a    ^V' *&' ?*»*• ^^r MBi "'  ^"   Mat.. No. 5 
pp.^13-19, 1964, (Translated from Kuhslan), Contra«5l DÄ-«.Ö83 OSA- 
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VESIAC 13,314 VU Media are examined whose mechanical properties are described 
by nonlinear relations which unite their elastic-plastic and viscous 
properties.  Approximated analytical solutions are obtained which 
take viscous properties into consideration in a first approximation 
for problems of propagation and rellection of waves in a rod, and 
for the propagation of spherical waves. 

VESIAC 8396 VU 
AD 444 302 

AHRENS, T. T., Dynamic Properties of Rocks. Tech. Summ. Rept., Con- 
tract No. DA-49-146-XZ-Ü77, Stanford Res. Inst., Menlo Park, Calif., 

Measurement of the strain-rate associated with elastic stress 
relaxation (material dissipation function in Duvall's theory) can be 
achieved by obtaining the decrease with propagation distance of peak 
elastic stress and the accompanying stress gradient.  Second, results 
are given for Hugoniot measurements on single and polycrystalline 
quartz in the unexplored 280- to 4;0-kbar range.verify the le'j 
volume decrease inferred from Wackerle's data, and indicate (for 
isentropic expansion) that upon relief of pressure the material has 
a specific volume between that of coesite and stishovite.  Third, an 
optical lever shock reflection technique was developed for deter- 
mination of adiabatic release paths from final and intermediate shock 
states. 

VESIAC 19,301 C VU 

AHRENS, T. J., Dynamic Properties of Rocks, Sei. Rept.. Contract,-     AF 
19(604)-8419, DA 49-146 XZ 'ill, Calif. Inst. of Tech., Pasadena 
Calif., 1968. 

Rocks and rock-forming minerals exhibit dynamic yielding under 
one-dimensional shock stresses varying from several kbars to approx- 
imately 100 kbars.   The dependence of the dynamic yield point, or the 
Hugoniot elastic limit, on mineralogy, porosity, and grain size in 
multimineralic rocks has not yet been studied.   For shock stresses 
greater than the Hugoniot elastic limit, the achieved states lie along 
the deformational portion of the Hugoniot curve.   Although non-porous 
rocks shocked to states along the deformational Hugoniot are often 
assumed to behave as fluids or elasto-plastic solids, few data as to 
their actual rheological  behavior in this stress range are availaMe. 

VESIAC 17,146 VU 
AD 662 894 

AHRENS, T. J., Stress Wave Propagation in a Prestressed Medium. Final 
Sei. Rept., 1 June 1966 Through 31 July 1967, Rept. No. SRI-PGU- 
6099, AFCRL-67-0529, Contract AF 19(628)-6048 ARPA Order No 
292, Stanford Res. Inst., Menlo Park, Calif., 1967. 

Explosion-induced radiation patterns in prestressed plates which 
represent two-dimensional models of explosions in the prestressed 
earth have been studied.   Radiation patterns of the resulting plate 
compressional and plate shear waves were observed using dynamic 
photoelasticity and electrical strain gages.   Although compressional 
and shear waves were clearly optically resolved, no azimuthal varia- 
tion was seen with compressional or shear wave radiation patterns. 

AHRENS, T. J., J. T.ROSENBERG, and M. H. RUDERMAN, Dynamic 
Properties of Rocks, Final Report, Rept. No. FGLi-4816. Contract 
DA-49-146-XZ-277. Stanford Res. Inst., Menlo Park   Calif    1966 
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V XSIAC 15,723 VU Hugoniot equation-of-state measurements using streak camera 
AD 809 011L techniques have been performed for minerals which are constituents 

of common crustal rocks.   All these minerals, except calcite, exhibit 
Hugoniot elastic limits (HEL) of the order of 50 kbar;   the elastic 
limit for calcite is about 25 kbar.   At pressures above the HEL, the 
Hugoniots of the minerals indicate, either by cusps or by anomalously 
high compression followed by a marked increase in incompressibility, 
that one or more shock-induced transitions to high pressure poly- 
morphic forms occur. 

AHRENF, T. .1., and M. H. RUDERMAN, Dynamic Properties of Rocks, 
Interim Final Rcpt., DA-49-146-XZ-277. Stanford Research Institute, 
Menlo Park, Calif., 1965. 

VESIAC 13.121 VU Described are investigation results of:   (a) the stress relaxation 
of elastic-shock waves in Arkansas novaculite and Sioux and Eureka 
quartzite: (b) the Hugoniot of single and polycrystalline quartz in the 
range 2Ö0-410 kbar, polycrystalline augite md diopside to 370 kbar, 
and single-crystal calcite in the range 240 340 kbar; (c) development 
and application of a new optical lever technique for optically record- 
ing multiple shock fronts; (d) determination of release adiabals from 
both the elastic and the deformational shock states (72 - 80 kbar and 
122 - 154 kbar, respectively) in Arkansas novaculite with this tech- 
nique. 

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH (STAFF). Recommenda- 
tions on Research in Seismology for the VELA-UNIFORM Program of 
the Advanced Research Projects Agency. Agency Document, Air Force 
Office of Scientific Research, Wash., B. C. 1963. 

VESIAC 6161 VU The Advisory Committee for Geophysics of the AFOSR has under- 
AD 418 036 taken to review the present state of research in support of the VELA- 

UNIFORM Program and to make recommendations for future research. 
The present programs have been guided by the 1959 recommendations 
of the Berkner Panel.   The accompanying report summarizes the 
committee's opinions on progress since 1959 and Uu recommendations 
for research, both basic and applied, needed to furtiier the objectives 
of VELA-UNIFORM,   Areas on which recommendation have been made 
are:   Identification techniques, data processing, arrays, deep-hole and 
ocean-bottom detection, magnitude/energy scale, noise studies, seis- 
micity, source mechanisms, explosions and earthquakes, and other 
subjects. 

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH (STAFF), Researchjn 
Seismology, VELA UNIFORM Program, Bibliography, Report No. 
AFOSR 65-2667, Contract:   fi xency Document, Air Force Office of Sei. 
Res., Washington, D. C, 1965. 

VESIAC 19,028 VU This report is a bibliography of contracts for the Vela Uniform 
AD 632 453 Program - Research in Seismology. 

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH (STAFF), VELA UNI- 
FORM Program - Research in Seismology, Rept. No. AFÖSR 65^2667, 
Contract, Agency Document, Air Force Office of Scientific Research, 
Washington, D. C, 1965. 
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VESIAC 15,901 VU 
AÜ 632 453 and rZlTzUrTT18 lSh0rt statement of "^e accomplishments, 

and a list of all reports and purnal articles generated under AFOSR 
sponsored contracts for the VELA UMFORM^roKram"rom 196??? 

VESIAC 6511 VU 

AIR FORCE TECHNICAL APPLICATIONS CENTER (STAFF) Long Ranee 
&ism.c Measurements^Pr^ect 8.4, SHOAL Event. Contrairfe^ 
S: Technical ApplFcations Cente^ Wash., D. C., 

This is a VELA-UNIFORM report on the arrangement of temoo 

ZVsT^iltT™ ?lan?ed for l0,1B ^ «ScrfmLTr;. ments oi the bHOAL Event detonations in Nevada.   There is a man 
show.ng arrangement of stations in the U.S. and Southern Canada' 

A Hh P f'S 'fmpor
1
ary arrays *n operation In other countrTe's 

A table is .ncluded which gives the relationships of the stattons to 

ä imut'h'h /.'" tern:f 0f:   diStanCe in de^ee« distance in kilometers- azimuth: back azimuth; and site coordinates. "uumcitrs. 

VESIAC 8156 VU 

AIR FORCE TECHNICAL APPLICATIONS CENTER (STAFF) Tonto 
Fc^t P=WaveStudy, Contr. No. VT/070, AF 33(657 )-7 4TO 
Force Techmcal Applications Center, Wash., D. C., 1964 

P waves w "sr
i;re

hSIK1 SSl* 196,4 a StUdy 0f S15ati:,, Var'lations *" waves was made.   Its primary objective was to investigate the 
cohcrence and othei. measures of wave forni ofie'eselsmlc 

P waves over a region covering several hundred kilometers ^      " 
vannus qncentral distances, and to determine other Belsmoloolca] 

iSX^XM int0 ,IU5 d€8lgn " larKe —^   This bü.re i ;' 
fh« «™a      H r       ? c,clu",me", Mt«P "f the nine mobile stations In 
he area   and hsts the items needed.   Illustrations show the Uyout 

ofthe stahons and the setup of (he telemetry equipment.   In progress 
are attempts to mvestigate the way in which the change in P waves 
over long distances limited large arrays. 

VESIAC 16,516 VU 

VESIAC 19,103 VU 
AD «4:! 108 

AKT, K.. Seismological Evidences for the Existence of Soft Thin T = 

Inst. of Tech., Cambridge, Mass., 1967. 

Fn studies of the crust-mantle structure under Japan   it [8 difficult 
to explain the phase velocities of Love and Ravleidi wives ,v •, 
gle model with a weakly heterogeneous .sot . , , „K ,  le    Th" 
sign.f.c-ance of the pi.ol)lem is (,mfil.med by , •f,   ^ „„ Twes fröm 
oca   mantle earthquakes.   In order to expla n these nhserv    ionsT 

•e ^en '"'H
16
 TV is propW8d' ln whlch 80« horizoS Sr8 are interleaved In hard material. Tim data supports a model havln* 

2%80f1 material with shear velocities as low as 1.1 km sec ' 

ALAM   A.. Lai-g^Ain^Signal and Nbiee Analysis, Special Repl   No   24 

16678, rexas Inst., inc., Dallas, Texas, 1966. •"IO.WI 

The summer noise samples are very similar 
noioe samples.   The following 
noise resulted from this study,   N 

to (he quiet winter 
idditional conclusions about long-period 

"onseismlc noise below 0.05 Hz Is 
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not strongly correlated with a mlcrobarograph at the same location 
(for both vertical and horizontal components).   This lack of coherence 
appears to rule mt a simple cause-and-effect relationship due to 
buoyancy. 

ALEXANDER, S. S., Crustal Structure in the Western United Slates from 
Multi-Mode Surface Wave Dispersion, Part 1 of Surface Wave Propa- 
gation in the Western United States, Thesis, AF-AFOSR-25-63.  
California Institute of Technology, Pasadena, Calif., 1963. 

VESIAC 13,100-A VU Multi-mode group velocity dispersion of both Rayleigh and Love 
waves was measured for a number of paths in the Western United 
States by means of a technique developed for separating the modes. 
Results for each region studied are interpreted in terms of a crustal 
structure which produces simultaneous agreement with all the modes 
observed, as well as available body wave data.  Ce 'ain diagnostic 
fea.ures of group velocity dispersion curves were noted and used to 
advantage in this study. 

The analysts techniques developed have rather broad geophysical 
applications, for example in studies of source properties, interfer- 
ence phenomena, and noise properties. 

ALEXANDER, S. S., The Effects of the Continental Margin in Southern 
California on Rayleigh Wave Propagation, Part II of Surface Wave 
Propagation in the Western United States. Thesis. AF-AFOSR-25-63. 
California Institute of Technology, Pasadena, Calif., 1963. 

VESIAC 13,100-B VU The effects of the transition zone at the continental margin of 
Southern California on Rayleigh wave propagation have been investi- 
gated.   Among the anomalous effects discovered are a minimum in 
phase velocity between 20 and 35 seconds period, different phase 
velocities on reversed paths across the same array, and systematic 
lateral refraction at the continental boundary.   These anomalous 
effects can be attributed largely to the slope and curvature of the 
Mohorovicic Discontinuity across this region.   An ultrasonic model 
was constructed to aid in interpreting these results. 

Interpretation of the dispersion for periods below 20 seconds in- 
dicates that the crust thickens toward the continent with a slope of 
about 5° attaining a thickness of approximately 35 km under Southern 
California. 

ALEXANDER, S. S,, Long-Period Seismic Methods for Identifying Small, 
Underground Nuclear Explosions, Final Rept.. 1 April 68 to 31 May ' 
1969, Contract AF-AFOSR 68-1576, Penn. State Univ., Ur.iversitv " 
Park, Pa., 1970. 

VESIAC 20,087 VU The purpose of this grant was to investigate those aspects of 
long-period seismic wave excitation which show promise of being 
diagnostic in distinguishing small explosions from earthquakes.   Cen- 
tral to this study is the development of analysis methods to test 
experimentally diagnostic criteria suggested by theory and to assess 
the practical usefulness of these criteria. 

This report describes in condensed form methods for:   (a) de- 
tecting and separating Love and Rayleigh waves for small events; 
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(b) r•.i,m.l!in,; spwlra of »vak mirfac« wavr Munaln. (ctcombinuu- 
l^ive and Raylclith wave» for impmvpd miHare wavr macnlludv r*- 
llmal»-»: (d) rrmiilcly dclfrnunin,; «niMal nirurtun- m »riMiiir wmr.«- 
rou«onn: (eldeirrminlitK "•'» mruciure from Hltpiiriiy diaprrnion: 
(f) <li iiTniirnn,- relative lorallon» «f evenln UKinn f>-»avea and «ir- 
facc waves: and («> numerical compulalionii implrmeniini: ihrm- lech- 
nlquea. 

AI.KXANDER. S. S.. IMhod» of Mod« Stpraticw of Seiamir Surface 
Wavea. Confraci AV 4IIWMJ.ISS7. All/"!«.». o( TVch.. haadtna 
CaTlfT, 1964. 

VKSIAC- 10.192 VU Two meihodK for delinealinK «urfare wave mode» luve \*rn 
develop.   Onv lit liaited primarily en Ihe definlllim i^ tiroup velocity 
The other utlllzeit the fact that individual mode» are aufflclentlv 
sepaiat»? over niont of the uroup veloclty-perli«! plane that a >ei»mo. 
pan for each mod»» can M obtained.   Thej.r lechniqueN are no« re- 
slrui«! lo surface wave analvH^ and may lie applied to a »arieiv of 
other Keopt.vülr?) prolilem» InvolvinR analyala of compllrated lime 
«er lea. 

Computer prottram« were written lo Implement theae n eth'Kt» 
M that their application IN now routine. 

ALKXANDKN, S. S., Surface Wave ProuaKallon In the Wealern Imted 
Slafs. Thesis. AK-AKÖSIl.2',-C3. ( . hf..,,.,., InsMiuie ..(  I,.. Iin..|..l.v 
PaHiaeua. Calif.. 1963. u r n  lecnnoio^. 

VKSIAC 13.100 V|] |n Part I of this work, multl-mode «roup velocity dlNieralon of 
lH)ih Raylolnh and Love wave« WüK meawured tor a numUr i.' paths 
m Ihe Wenlern Inlted Slalts hy means of a technique developed for 
separ-.tini' the modes.   In Part II. the effects »l the traialllon zone 
at the continental margin of Southern California on RavlelKh wave 
propagation was inveHtlcated. 

AIKXANDKR. S. S.. D. M. HAMKNSTINE. Detection .>f Surface Waves from 
Small ^vcnl^'l Trleselsma l).slame>. Sl)l. S-.eahf.r Report S,i TK 
ProjectTT75702. Contiaci AK 33fr.r.r)-ir.919. Teledvne Imlustnes Inc 
Earth Sciences Div.. 1967. 

«Sftf«!»718 Vt / maU-|",rf B»«r approach for diMinpiishln,: weak teleselsmic 
A,J mH •'lM surface vavc signal« from IwckKround noise Is presented    The 

method oiscriminate« atjainst event« nit Un-ated in a particular source 
region of inleresl and provides estimates of mamulude ami radiation 
pattern, when a numlx-r of recordlnn stations are availahle    Test 
cases and typical results for different source reKii«is are discussed 

AI.KXANDKH. S  §., n   H   RABBNIIIMI, Rayli leh W.vr yiKn.il i,. s,>i*v 
Knliancement ^r a Small T.-lrsoism Isinc I ASA. l.RSM. ami Ol.scn ,- 
tory Slalions. Contract \T'67o2. F 33f.r17-67("i:)i3.  T. Irdvnr l-.dust 
Inc., Earth Sei. Div.. Alexandria. Virninia   1967. 

VKSIAC 16.747 VU Both single channel and array sifinal enhanrrmrnt lechnlqurs have 
been applied I,, Itivlei^h waves from a small (.reenland IN earllKHiake 
recorded al LASA and 13 l.RSM or OKservalury slalions.   Tlie effects 
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■ ■( nurh .irr.iv i>jr.iiu< it r- an numltrr ••! stiwir-. MiiKt.r H|MiMitK. HHI 
.I|M rturr en --ii- < «I inhiii. • nu ni   in   . » ilu.ii.,! fur thin ••Vdtl 

VK8IAC 7487 VT 

ALLEGRE. C. P. MKrilLKII. and Y   KOC'AtU).   '».nu- (.pnlnmral l»r<.l.|rr..-. 
i n i.ii t I-I in SrlKmolony. ' Hull, of (imliu-iral Sor. nf France. Serie* 
7. No. 4. pp. 877-883   1962  fTranHlaied fmn. French). Conlrart SI) "M. 

Aller |*reHentini; ihe principle til a new poiiaiile   • i • in..- i .ipii   we 
have dencrllied a certain number nl probten«* cunHldcred «lih the use 
nt Ihm lechnique: mlcniKeiitnilc dlrturtiante and developmeni ■•! direc- 
tional diagram* <>l the HeiHmlc nenhlilvliv.   The Interpretation of ihrso 
determination* permitted u* lo pmpo*e a model lor the deep simcturc 
ill Provence 

UM\(    H   i.7 \\ 

AL'PIN. I    M . "Non*vmmHncal (Amnibn Pn-htnt;." Pnkl.uln.ii.t deofl/.lka. 
No. 14. p|t. 6%-96. I9M. (TranMal«! Irom Ku**|-in). Contract I)A 49- 
083 (J8A-3I37. 

Thl* reporl I* ctmcerned with Ihe dillirnit method* ol n«in-*vm- 
metrlcal pnihinc im ludim;    (a) electrical irotiii«i:   (bi non*vmm<'iru-.il 
1 ni.rul.ir    irr niitinu nt. .i plan lor II* appllc nion lo proliim;. and (c)the 
elimination "I Ihe influence ol electrod«- V   .rom the meawrinu proce**. 
and in Ihe proce»* of reriurlnt: the data ohialned from meaKun-mciit-. 

\KSIAC Hi A. M 
Al) 607 946 

AIÄ)P. t.   F .  |{r*earcli Hirecled !• A.itd Ihe IT ol I "Utr and l.ilermedialr 
IVrinl Sri i mi  W.i«e* (oi tin   lilcr.i iliralion ">t SciKnuc Source*, final 
H.j!    I.^II,.I   \f   ii'in    :•.•.    I III..II> (.i..i   (n-iiv     Palisade.* 
New York. 1904. 

A detailed account «4 the renearrh accompllahed a* |>i-r the Slale- 
mriit ol Work of Ihi* contract I* civen    Im luded are:   a* a *ludv ol the 
ra Sat ion full« rna of mirtare «ave* Irom undernround nuclear explo- 
*ion* and *mall maitnlludr earthquakea:  certain concisions .IIMHII 
rxiilnitliin* Intull. alluvium, and ura'tlle »ere reached:   M a *ludv of 
the relative excitation ol *urlace »ate* hv earthqu.ike* and under- 
{.•round esploition*:   c ' an almoM complete *umm.ir\ ol Ua\ lemh wave 
phaae and croup velncilie* for varlou* rettion* of Ihe world:  d1 a pro- 
gram 14 epicenter relocation carried out .'or varlou* reuion*:   e« *ur- 
. i fcnful uiili/atlon of diMplacement iraii*durer* with l.-P *ei*momeler«», 
therein- improvinit l.-P re»|ion*e. 

VFSIAC 13.343 VF 
AD 475 820 

AFSOP   I    F . I *e <4 t)|itnal M.i*er* a* Tran*du«n - !■ r l'i mlulum .iml 
Strain Seinmotiranh*. Final He|4    foniraii   M    Mti-n   »iS fi.1. 1 .unoiu 
(rf»ot.»:iral Olts . ( "luniht.i I inv  . I'.ili-nil ••    St >   ^'tk.  I'*'.. 

Ihn mi: Ihe |ieriod <4 thl* crant. two one-meter inlrared optical 
m.i*>er* «ere operated in a manner *uch II at horl/onMl strain* uould 
lie detected.   The lir*t re*ull* have l«een encour unu: and Kucueal thai 
o|4lcal ir.aser strain ir.iui-i-s »ill in- able to com|ieie with Ihe much 
lonuer conventional strain «auues    An ofillcal maser irans<lu«er (or a 
*ei*moi;ra|ih ha* lH>en IHIIH but tests have l»ern delaved iiendin)* the 
i-'impleilon ol a lem|«erature-conlrol svstem.   ,\ '•]fi i.il shorl-|M'riod 
*el*m«>i!ra|ili In Ite used «Ith this ir.insdu«'«T -A as com irutled    Tins 
«mrk on optical maaeraallmulated Ihruae ofoptteal ■waeraforoptlt .d 
recordincandtnterleromelrir rallbratlon bv tlher worker» at lanumt. 
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VESIAC 10,776 VU 
AD 620 646 

ALSOP, L. E.. ,1. T. KUO. SiMin-Diuriial Earth Tidal Components for Various 
Earth Models. Rept. No. AFCRL 65-259, Contract AF 19(604)-7376, 
Lament Geological Observatory, Palisades, New York, 1965. 

This study of the elastic deformation of the earth due to tidal- 
t;eneratinn potentials evaliiaUs the possible cause for the discrepancy 
between the accumulated oUpf.ational data of earth tides for the 
principal semi-diurnal tidal ciMistituent, M„, and the theoretical 
values.   The characteristic numbers, h, k, and 1 of the earth are 
calculated for earth models CO listing of velocities due to Jeffreys 
or Gutenberg with Bullen A or Bullen B density distribution.   Used 
was a modification of an earlier program for calculating the free 
periods of the earth.   The theoretical gravimetric factors G are 
compared with the observed gravimetric factors of the semi-diurnal 
tidal constituent, M,. 

VESIAC 7732 VU 

ALSUP, S. A., Preliminary Study of Acceleration Levels at LRSM Sites 
in the United States, Contr. No. Vt/074, AF 33(600)-4]69TrGeo- 
technical Corp., Garland, Texas, 1963. 

Recent widespread interest in seismological techniques lias led 
to the development of sensitive and well calibrated instrumentation 
which make the study of very small ground motions feasible.   A pre- 
liminary study of the data from 38 stations of the Long Range Seismic 
Measurements (LRSM) Program in the period range 0.3-1.4 seconds 
and 10-60 seconds shows that there are many locations in the United 
States with long term average peak accelerations of lO-'g and less. 
Equivalent ground motions in the vicinity of 1 cps at over 100 LRSM 
stations show a range of peak accelerations from 2 X 10-7g to about 
9 x 10-9g.   Locations with these accelerations can be found only with 
careful site selection techniques. 

VESIAC 8252 VU 

ALSTIP, S. A. and .1. L. WILSON, Ground Disturbances from Heavy Ve- 
hicles and Well-Drilling Activities, Contr. No. VT  1124. AF 33(657)- 
12373, Geotechnical Corp., Garland. Texas, 1964. 

Seismograms of ground disturbance from moving vehicles sliow 
correlation of ground acceleration with vehicle speed, distance from 
source, and near surface geology.   Variation in well-drilling activity 
also results in acceleration changes.   Computed values of ground 
acceleration are shown for combined vehicle weights to 80 tons, 
vehicle speed to 40 mph, and ground motion frequency from 2 to 6 
cps. 

VESIAC 8415 
AD 444 671 

ALTERMANN, Z. and P. KORNFELD, Propagation of an SH-Torque Pulse 
in a Sphere, Contract No, AF 61(052)-509, Weizmann Inst. of Sei., 
Rehovot, Israel, 1964. 

An exact solution is obtained for the displacement of the surface 
of a uniform solid sphere of radius a due to an impulsive SH-torque- 
pulse from a point source situated at a distance b from the center. 
The duration of the source was varied from 0.05 a c to 0.5 a c 
keeping the lime variation of the torque such that the surface-dis- 
placement stays finite when the time tends to infinity,   c is the shear- 
wave velocity.   Theoretical seismograms have been computed at 
several distances from a surface-source and from buried sources 
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VESIAC 19,591 VU 
AD 676 679 

at b = 7a/8, a/2.0.3a, and 0.   Arrival times of reflected pulses coin- 
cide with times of arrival of reflected rays, where the latter are 
obtained according to geometrical optics.   The solution for buried 
sources reveals diffracted pulses. 

ANDERS, S., Pn Time-Term Survey, Norway-Scotland 1967. Sei. Final Rept., 
Rept. No. AFOSR 68-1424, Contract AF 61(052)-859, Univ. of Bergen, 
Dergen, Norway, 1968. 

Shot charges ranging from 135 kg to 1360 kg were used in this 
seismic Pn refraction survey between the west coast of Norway, Shet- 
land, and the Scottish mainland in 1967.   The apparent velocity showed 
signs of increasing with distance and therefore the time-terms harr 
been calculated from equations of the form 

t.. = a. + b. 
'.I       '       1 

A../V V.A.^/V 2 

1    1]        o 

The velocity parameters found are as follows; 

Vo = 8.12 +  0.16 km/sec;    V. = 0.00011 +  0.00014 sec 

The calculated Pn time terms and their 95";,confidence limits are 
given in tabular form and they are also shown graphically along some 
selected profiles. 

VESIAC 15,909 VU 
AD 810 409L 

ANDERSON, D. C, T. V. EICHLER, Computerized Analytical Solution for 
Strong Shock Propagation, Final Report, Rept. No. DASA 1867. Con- 
tract DA-49-146-XZ-197, TIT Research Inst., Chicago, 111., 1966. 

An analytical solution for prediction of shock propagation and 
free field phenomena associated with the hydrodynamic response of an 
infinite medium to a point source energy release is described and has 
been programmed for a high-speed digital computer. 

The theoretical treatment derives from the waste heat concept and 
analytical techniques of Porzel, a solution to the poin; source energy 
release problem.   This study includes a contact discontinuity within 
the disturbed medium.   The results are derived as a function of the 
equation of state of the medium. 

ANDERSON, D. L., The Earth's Mantle, Chuptcr III   Latest Informal ion 
from Seismic Obsor vat ions. Contract AF 49(638)-1337. Californi:i 
Inst. of Tech., Pasadena, Calif., 1905. 

VESIAC 13,845 VU New material is presented on regional variations in the mantle. 
upper mantle discontinuities, upper mantle discontinuities with phase 
changes, the deep mantle, (he anelasticity of the earth, the viscosity 
of the earth, and other subjects as derived from observed surface 
waves, free oscillations, and body waves. 

ANDERSON, D. 1,.. Recent Evidence Concerning the Structure of the 
Upper Mantle from the Dispersion of Long-Period Surface Waves, 
VESIAC Rept. No. 4410-75-X, Univ. of Michigan, Inst. of Set. & Tech., 
Ann Arbor, Mich.. 1964. 
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VESIAC 8217 C VU The author shows that surface waves, properly useu, are sur- 
prisingly sensitive to details of mantle structure.  When these are 
used in conjunction with body-wave travel-time and amplitude data, 
it is possible to reduce considerably the ambiguity that is present 
if the methods are used Independently.  The author presents a number 
of criteria that must be satisfied for an interpretation of the outer- 
most 800 km of earth by means of surface waves, 

ANDERSON, D. L., Research in Seismic Phenomena Connected with Earth- 
quakes and Explosions, Annual Rept., 31 October 1967 to 1 November 
1968, Contract AF 49(638)-1337, Calif. Inst. of Tech., Pasadena, 
Calif., 1968. 

VESIAC 19,401 VU The structure of the crust and upper mantle in the Western 
AD 684 169 United States has been intensively studied by refraction and reflection 

techniques.  Strong lateral variations have been found which correlate 
well with gravity, heat flow, P-delay, and other geophysical data. 
Methods have been developed to handle lateral variations both for 
body wave and surface wave studies.  Near vertical reflections and 
precursors to the phase P'P' have been used to study discontinuities 
in the upper mantle.  There are at least 6 reflectors or discontinuities 
in the upper mantle below 100 km.  Most of the lateral changes in the 
upper mantle occur in the vicinity of the low-velocity zone. 

A method has been developed for analyzing high pressure shock 
wave data in order to make direct comparisons with seismic data. 
The lower mantle is clearly enriched in iron compared to the upper 
mantle. 

The low-velocity zone has been determined to be caused by par- 
tial melting.  One or two per cent melt is adequate to explain the low- 
velocities and high attenuation.  Compressional wave spectral data 
have been used to verify the highly attenuating nature of the low- 
velocity zone.  The S/P amplitude method has been shown to be a 
powerful diagnostic of the state of the upper mantle. 

ANDERSON, D. L., The Viscosity of the Earth, Contract AF 49(638)-1337, 
Calif. Inst. of Tech., Seismological Lab., Pasadena, Calif., 1965. 

VESIAC 12,570 VU Seismic methods are now being used to determine how much the 
tarth departs from a perfectly elastic body.   The anelasticity, or Q, 
varies by several orders of magnitude throughout the mantle, the 
main feature being an extremely dissipative zone in the upper mantle, 
above 400 km.   A tentative empirical relationship is established be- 
tween the seismic anelasticity and viscosity, and viscosities are 
estimated in regions of the earth inaccessible to direc   measurement. 
The presence of a low viscosity zone in the upper mantle reconciles 
viscosities calculated from the shape of the earth's shape and from 
post-glacial uplift.   The mismatch of the deformational characteris- 
tics with changing rotation rate may explain deep focus earthquakes. 

ANDERSON, D. L., H. KANAMORI, Shock Wave Equations of State for Rocks 
and Minerals, Contract AF 49(638)-1337, California Inst. of Tech., 
Pasadena, Calif., 1968. 

VESIAC 17,981 VU Murnaghan, Dirch-Murnaghan and linear Us - Up equations of 
state are fit to shock wave data for 9 rocks and 10 minerals.   If a 

117 



WILLOW   RUN   LABORATORIES 

phase change occurs parameters of *he high pressure phase are found 
from both the raw Hugoniot and an istimated irw tastable Hugoniot. 
The zero-pressure densities of the high-pressure phases are esti- 
mated from an empirical relationship between the density and the zero- 
pressure slope of the Hugoniot.   Most of the materials collapsed to 
a denser phase when shocked to sufficiently high pressure. 

ANDERSON, D. L., H. KANAMORI, Shock Wave Eciuations of State for 
Rocks and Minerals, Sei. Rept., Contract AF 49(638)-1337, Calif. 
Inst. of Tech., Pasadena, Calif., 1968. 

VESIAC 19,301 E VU Murnaghan, Birch-Murnaghan and linear U   - U   equations of 
state are fit to shock wave data for 9 rocks and'10 imnerals.   If a 
phase change occurs, parameters of the high-pressure phase are 
found from both the raw Hugoniot and an estimated metastable Hugoniot. 
Since the zero-pressure density of the high pressure phase is unknown, 
the equation-of-state parameters are found for a range of p .   The 
zero-pressure densities of the high-pressure phases are estimated 
from an empirical relationship between the density and the zero- 
pressure slope of the Hugoniot.   The parameter (dK/dP), which is 
related to the Grflneisen ratio, is found to decrease across phase 
changes and upon iron substitution. 

Most of the materials collapsed to a denser phase when shocked 
to sufficiently high pressure.   These polymorphic transitions involve 
a considerable reduction in volume, ranging from 38 to 60',   for feld- 
spar and quartz rich rocks such as albitite, anorthosite and granite, 
to 20",', for such basic rocks as diabase and dunite to about 12'    for 
some dense, already closely packed minerals sucli as spinel, hematite, 
and magnetite. 

ANDERSON, O. L., Two Methods for Estimating Compression and Sound 
Velocity at Very High Pressures, Agency Document, Lamont GeoTT 
Observ., Columbia Univ., Palisades, N. Y., 1968. 

VESIAC 12,574 VU Presented in this report are two functions suitable for repre- 
senting volume dependence upon pressure (compression curves' and 
the evaluation of the parameters in these functions from acoustic 
data taken at low pressures but with high precision.   'Die parameters 
are the bulk modulus and its higher derivatives.   These new results 
also apply to older work on the equation of stale, In particular 
Birch's equation of state.   The features and advantages of the various 
equations of state are not discussed;   rather, acoustic data is used 
to evaluate two particular compression equations.   It is stated that 
Isothermal expressions are needed, and also adiabatic expressions 
are needed 

ANDERSON, O. L., On the Use of Ultrasonic and Shock-Wave Data to Esti- 
male Compressions at Extremely Higli Pressures, Contract AF 49(638)- 
1355, Lamoiil Geol. Observ7rT"olumbia Univ., Palisades, New York, 
1967. 

\ KSIAC 16,518 VU II is proposed that both the shock-wave data and the acoustically 
determined parameters for equations of state be used toiiether to con- 
struct an equation of state valid beyond the range of shock-wave mea- 
surements.   In the past few years, these two techniques have been used 
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VESIAC 15,312 VU 

to cross check each other in the establishment of two-parameter equa- 
tions of state.   A three-parameter equation of state, such as proposed 
by Keane, is recommended.   Two of these parameters are given by 
acoustic measurements, and the third is taken from the shock-wave 
data. 

ANDERSON, O. L., and R. C. LIEBERMANN. Sound Velocities in Rocks 
and Minerals, VESIAC State-of-the-Art Report, Rept. No. 7885-4-X 
Contract SD-78, DA-49-083 OSA-3137, Univ. of Mich., Inst. of Sei  & 
Tech., Ann Arbor, Mich., 1966. 

This report summarizes experiments and data on sound velocities 
in rocks and minerals and projects lines of research.   It discusses 
the three techniques employed:   (1) resonance; (2) pulse-transmission 
(time-of-flight); (3) ultrasonic-interferometric. 

Techniques, direct and indirect, are described.   The most impor- 
tant is resonance of small spheres.   Methods of estimatini? elastic 
constants at high pressure and temperature are indicated. 

Data on sound velocities in rocks and minerals are tabulated. 
Lack of systematic coverage and quality of these data is discussed. 

A method of estimating unmeasured properties in a class of 
rocks, using data reported for that class, is reviewed.   Techniques of 
estimating isotropic sound velocities from single-crystal elastic- 
constant data are reviewed. 

ANDERSON, O. I„. E. SCHREIBER, 
ities Under Pressure on Laborator   . ,„   .,„.,,.   , „,.,,„„ 
Final Rept., Contract AF 49(6387-1355," Lamont Geol. Observ , Colum- 
bia Univ., Palisades, New York, 1965. 

VESIAC 13,918 VU 
AD 478 109 

Measurement of P and S Sound Veloc- 
Models of the Earth's Mantle. 

The techniques of ultrasonic interferometry were used to measure 
the isotropic sound velocities and their derivatives for polycryslalline 
specimens of aluminum oxide and magnesium oxide. 

From data, the critical temperature gradient for velocities was 
evaluated and the velocity behavior of these materials as a function of 
temperature and depth in the mantle are discussed.   It was found that 
they exhibit a shear velocity minimum and a less pronounced longitud- 
inal velocity minimum under conditions likely to exist in the upper 
mantle. 

VESIAC 16,fi3G VU 

ANDERSON, O. L., E. SCHREIBER, Measurement of P and S Sound Veloc- 
ities under Pressure on Laboratory Models ofthe Earth's Mantle  
Contract AF 49f6T8T-Ü555( Lamont Geol. Observ., Columbia Univ ' 
Palisades, New York. 1967. 

Abstracts of papers either published or submitted for publication 
during the reporting period are presented in this report. In addition, 
the results of temperature experiments upon a special single crvstal' 
are reported. 

ANDREW. D. B., Long-Period Seismograph Development, Special Rept 
No. 1, Contract VT OTÜ8, AP SS(6llMMW, TetabiM Indust.   Inc " 
Geotech Div.. Garland. Texas. 1969. 
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VESIAC 16.902 VU 

VESIAC 19,047 VU 
AD 841 041 

This report is submitted to detail the effort necessary to provide 
a tnaxial seismograph shallow-hole facility at Murphy Dome, Alaska. 

ANDREW, D. B., B. II. KIRKPATRICK, Long-Period Seismograph Devel- 
"Pmcnt. Quarterly Report No. 4, 1 January Through 3l March TMT- 

Contract VT/6706, AF 33(6571-16406. Teledyne Indust., Inc Geolech 
Division. Garland. Texas. 1967. 

Development of the long-period triaxial seismometer and labor- 
atory testing of its characteristics is essentially complete    Manufac- 
turing changes in the mass-lock and period-adjust mechanisms are 
required before they can be assembled on the seismometer for labor- 
atory and field tests of the instrument.   Shake-table frequency response 
the effect of temperature changes on mass position, and the effect of 
instrument lilt on the mass position and free period are reported. 

ANDREW, D. B.. and B. M. KIRKPATRICK. Long-Period Triaxial Seismo- 
graphJDevelopmjMU. Quarterly Rept. No.T. Rept. No. TR 68-31   Con- 
tract VT 6706. AF 33(657)-16406. Teledyne Indust.. Inc.. Geolech Div 
GarLuid. Texas. 1968- 

Field operation of the long-period triaxial seismograph at the 
Uinla Basin Seismological Observatory continued through April and 
May when the seismometer was removed for installation in anolhrr 
borehole facility. Test results that show the stability of operational 
parameters are given. Operational improvement over Ihe advanced 
long-period system in the presence of wind and barometric pressure 
noise is illustrated. 

VESIAC 12.014 VU 

ANG, D. D., and L. KNOPOFF. Diffraction of Scalar Elastic Waves by a 
Finite Crack, GRANT AF-AFOSR-26-63. C^TTfornia Insl. of Tech 
Pasadena. Calif., 1964. 

In an earlier paper the authors presented the long-wave length 
solution to the problem of the diffraction of scalar waves by a two- 
dimensional strip.   The boundary conditions were such that the strip 
was clamped.   Mere, they consider the more practical problem of 
Ihe diffraction by a strip with weak boundary condilions, for which 
Ihe normal stresses vanish. 

VESIAC 8977 VU 

ANSORGE. 3., Seismic Model Studies. Part 2. Experimenlal Studies of Two- 
Dimensional Wave "Propagation in Ihe Elastic ITairSpace with anJ  
without Surface Layer. (Translated from German).'Publication «Tf the 
County Seis. Service of Baden-Wurllemberg, Stuttgart   Germany   1964 
Contract SD-78. 

The present study is the second part of the series of seismic 
model investigations begun in 1962 by the County Seismological Ser- 
vice of Baden-Wurttemberg.   On the basis of the seismic model 
formulated and described by R. Schick in the first part, the aim was 
to develop a measuring method for the investigation of inhomogeneous 
wave fronts and their application to classical seismic problems. 

The fundamentals and results of the investigations have already 
been published in summary form in Ihe journal Geophysical Prospecting. 
1963.   In the present expanded contribution, the problems are each 
preceded by a theoretical treatment of two-dimensional wave propaga- 
tion in a uniform manner and are then compared with test results. 
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VESIAC 10,217 VU 

VESIAC 15,541 VU 

VESIAC 19,920 VU 
AD 687 754 

APTKAEV   F. F       Parameters of Seismic Oscillations Generated by an 
Explos on, ' Akad. Nauk. Academy of Sei.. Vol. 32   py   49-62   1964 
(Translated fror.i Russian), Contract SD-78. 

Determlnution is made of the empirical relations between the 
quantities which represent the seismic effect of an explosion (focal 
radius  seismic energy of the source, amplitude, oscillation period, 
e c ).   In particular, it is shown that in a near zone the magnitude 
of the absorption decrement depends on the stress of the medium. 

nf »h?" Ä baSiS 0/..the obtained relations between the parameters 
of the seisrmc oscillations, we draw certain conclusions concerning 
the relationship between the magnitude and energy of the source  and 
a comparison is made between the seismic effect of chemical and 
nuclear explosions. 

ARCHAMBEAU, C. B., Elastodynamic Source Theory    Parti    General 
Theory (T..ESIS), Contract AF 4S(6W-i:m, Calif. Inst. of Tech 
Pasadena, Calif., 1967. ' 

This study exceeds the dynamical theory of tectonic sources to 
provide a more complete description of earthquakes in terms of these 
basic parameters of rupture, including pre-stress, while at the same 
time making no assumptions concerning the nature of equivalent 
forces at the source or of their time dependence.   The theory pre- 
dicts the spatial and temporal form of the radiation field in terms of 
he initial pre-stress field and the basic rupture parameters and fol- 

lows from the recognition that such a phenomenon is described 
analytically as an initial value problem.   A complete development of 
the dynamical relation theory for tectonic sources, including consid- 
erahons of total energy release and the final equilibrium field, was 
made. 

ARC?.Ap
1ü1ff

AU' m B" A T^etical Study of Elastodynamic RadigHnn 
Bare  IT S^688, »^t.onjjources. Final Sei. Rept., 4 January 
SZ££*?%?*JO^lJ&l!fe- WfcRL^i-dWl. Contract F19ß28- 
b9C-0160, Calif. Inst. of Tech., Pasadena, Calif., 1969. 

This report summarizes the work accomplished and the present 
status of investigations of stress wave radiation from earthquakes 
and explosions in prestressed media.   Specifically we have treated 
the radiation from an explosion in a prestressed plate as a super- 
position of stress relaxation and shock wave conversion, usinc an 
equivalent source for the latter.   The results of this theoretical work 
are obtainable in the form of a computer program which can be used 
to predict the radiation field.  A similar theoretical approach has been 
devised to explain the radiation from underground explosions in tec- 
omcally stressed regions.   A paper on this latter work is in prepara- 

tion.   Application of this theory to the underground nuclear explosion 
Bilby has been completed and submitted for publication.   Additional 
generalizations of previous theoretical work on tectonic (earthquake) 
sources were carried on, in part supported bv this contract, and a 
paper is in preparation. 

ARCHAMBEAU, C. B. and S. ALEXANDER, The Nature of Short- Period 
TTirff»Sni»M&g and Its Eli"""ation at Depth. Contrart Nn  VT/II9Q 
mWfffnm, mm Iiraro^äimia^., Pasadena, California. 
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VESIAC 7576 VU 

VESIAC 15,728 VU 

An analysis of vertical component microseism noise with depth 
in the period range 0.2 to 4 seconds indicates that the noise is co- 
herent and is associated with the first several Ra.vlei(rh wave modes. 
Maxima in the noise power spectrum occur at periods of 0.3 and 3.5 
seconds.  Theoretical ratios of displacement at depth to surface 
displacement for the first three Rayleigh modes were computed. 
Comparison of the observed and theoretical ratios indicate« thai 
for periods under one second, the noise is predominantly higher 
mode.   Although experimental limitations hamper modal identification 
around three seconds and above, the longer period noise appears to 
be primarily fundamental mode. 

ARCHAMBEAU, C. B., and E. A. FL1NN, Perturbation Methods for the 
Inversion of Body Wave Travel-Time Data. Contract VT 6702  
AF 33(tJ57)-15919, and AF 49(63Ö)-1337, Calif. Inst  of Tech    ' 
Pasadena, Calif., 1967. 

A perturbation method is described in which an initial velocity 
distribution, which may be chosen to be in agreement with surface 
wave dispersion data over the region in question, is perturbed ilera- 
tively until the theoretical travel time function is in agreement   in 
the least-squares sense, with the observed data.   The method does 
not reqmre any estimate of the curve slope or multiplicitv. nor does 
it require a particularly dense and complete data coverage over the 
entire distance range.   Several phases can be used simultaneouslv 

VESIAC 14,184 VU 
AD 63^ 699 

ARCHAMBEAU, C. B., E. A. FL1NN. Perturbation Theory for the Inversion 
of Body Wave Travel-Time Data, Rept. NTTTSBL R^Rr'Contnet— 
VT 6702, AF33(657T:i5919, Teledvne Industries, Inc., UED   Alexan- 
dria, Va.. 1066. 

A perturbation method is described in which an initi:,! velocity 
distribution, which may be chosen to be in agreement with surface- 
wave dispersion data over a region in question, is perturbed Iteratively 
until the theoretical travel-time 'unction is in agreement   in the least- 
squares sense, with the observed data.   The method does not require 
any estimate of the curve slope or multiplicitv. nor does it require a 
dense and complete data coverage over the entire distance range 
Several phases can be used simultaneouslv.   Equations are giv( n for 
the initial velocity distribution, and the variations at each step in the 
iteration process are computed. 

VESIAC 19,303 VU 

ARCHAMBEAU, C. B., C. SAMMIS, Seismic Radiation from Explosions in 
Prestressed Media and the Measurement of Tectonic Stress in the— 
Earth, Sei. Rept., Contract F44620-69C-ÖÖ67, Calif. InsF of Tech 
Pasadena, Calif., 1069, 

Theoretical predictions of the radiation field from explosions 
in a prestressed medium may be made on the basis of a dynamical 
theory of stress relaxation in the vicinity of the shock induced frac- 
ture /one created by an explosion.   In this case, the field consists 
of the normal compressional wave field resulting from the conversion 
of the shrck wave to an elastic wave plus -n anomalous part due to 
the release of strain energy.   In this study, we consider the nature 
ol the radiation field to be expected from such a source in an inho- 
mogeneous earth and determine the stress field required to explain 
the observations from a large underground explosion 
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ARKHANGEL'SKAYA, V. M., "The Determination of the Direction of the 
Earthquake Epicenter by Usinp Recordings of the Surface Waves for 
Distant Earthquakes," Trudy Geofiz. Inst.. Akad. Nauk, SSSR. No. 30, 
pp. 82-88. Undated, (Translated from Russian). Contract DA 49-083 
OSA-3137. 

A method is presented for a unique determination of the direction 
of the epicenter by using recordings of the surface waves for distant 
earthquakes having a shallow source.   Methods are introduced for 
determining the azimuth.   The accuracy in determining the azimuth 
by examining the surface waves is ±2° and therefore has practical 
application in seismic invpstigations. 

ARROYO, A. L., Background Noise on the SSS Standard Instruments. Con- 
tract AF 61(052)-657, Instituto Geografico Y Catasfral, MadrldrSpain, 
1964. 

VESIAC 10,286 VU 
AD 628 023 

A minimum of the amplitude in the neighborhood of 2 cps, al- 
ready observed at many sites of the USA. is also shown for Toledo 
and Malaga;  whereas the maximum of the spectrum around 4-8 sec. 
established by Brune and Oliver and considered by them as a major 
result of observational seismology is not clearly defined.   Such ratio 
is used for computing the thickness of the sedimentary layer at the 
observatories. 

Observation shows the existence of a predominant period of micro- 
seisms a; the two places considered.   The data include periods greater 
than 0.4 sec only, since the instruments are not sensitive enough for 
recording shorter period microseisms;   but they show a clear dis- 
tinction between the period distribution curves of Toledo and Malaga, 
which is explained in terms of difference in geologic structure. 

A very near origin (inside the vault, perhaps in the seismometer) 
is suggested for pulses observed on the three LP components.   SP 
disturbances, on the other hand, are seen to be produced partly by 
traffic along nearby road. 

VESIAC 13.999 i VU 

ARROYO, A. L., Differences in Pa and Sa Continental Travel Times. Con- 
tract SD-78. Univ. of Mich., 1. S. T., Ann Arbor, Mich.. 1966. 

A comparison is made between the wave velocities of Pa and Sa 
through lowlands (Northern Europe and Asia) and through high moun- 
tain regions (the Alps and the Himalayan range I.   The variations of 
continental Pa and Sa velocities correspond to differences in upper 
mantle structure. 

VESIAC 16,496 VU 

ARROYO. A. L.. Mantle Surface Waves to Toledo and Malaga, First Re- 
sults, Sei. Rept. No. 18, Contract ATr6lT0r>T^657. Inst. Geofrafico Y 
Catastral. 1966. 

Techniques of spectrum analysis are applied to Toledo and Malaga 
long period records of three selected earthquakes for the purpose of 
deducing the phase velocity and attenuation features of the correspon- 
ding paths.   The necessity of correcting the surface wave data for all 
possible causes of error in the study of upper mantle structure of 
short paths is shown.   Main errors, in the studied cases, are due to 
the interference of different waves overlapping m the record section 
considered. 
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VESIAC 13.999 h VU 

ARROYO, A. L., Observations of Near Earthquakes by Long-Period Seis- 
S        ' Contract SD-78' Untv. of Mich., 1. H. f, Ann Arbor, Mich., 

iP« tleComSer,[eS of
w

moderate>y strong earthquakes with epicenters 
less than 20 km from Malaga Observatory has bev.-n recorded by the 
Press-Ewing L-P instruments at this station.  Some features of these 
recordings are briefly discussed and compared with similar distur- 
bances studied in previous papers. 

VESIAC 14,810 VU 

ARROYO. A. L. Origin and Propagation of Microsetsms Recorded by the 
Toledo and Malaga Seismographs of the WWSSN f.nntr*ri AP fflgm 
657- Inst. Geograf, y (Latastral, Madrid, Spain, 1964. 

The origin and propagation of LP microseisms recorded at 
Malaga and Toledo stations are Investigated by means of the Jensen 
empty half-plane method for the determination of the approach direc- 
tion and the measurement of the mlcroselsmlc frequency slope for 
computing the distance of the energy source to the generation area 
It Is shown that this slope method, used by Haubrlch and others, with 
data from power spect:   m analysis of LP records. Is also applicable 
to the dlrec   readings over such records of the predominant period. 
Results, which are in accordance with other findings discussed in the 
report, demonstrate that Toledo and Malaga microseisms are gener- 
ated by an Interferencejnechanlsm In the neighborhood of the Iberian 
peninsula coasts. 

VESIAC 18,330 VU 
AD 671 517 

ARROYO, A. L. and A. UDIAS, The Focal Mechanism of the Spanish Earth- 
quake of 15 March 1964, from body and Surface Waves. Sei. Rppt   Nn 
*ö, uontract AF VTmtFWfT, Instltuto Geograflco Y  Catastral, Madrid, 
opaln, 1968. 

Raylelgh wave spectral amplitudes and phases are compared with 
theoretical radiation pattern for the fault plane solution obtained from 
body waves;   the best fitting fault plane is N 68° E. dipping 82° to the 
SE.   The computer program FOUR2 used for Fourier analysis and 
data reduction is described in the Appendix. 

VESIAC 19,622 VU 

ARTHUR D. LITTLE. CO. (STAFF), Development of a Three-Axis Long 
Period Seismograph. Seventh Quarterly Rcpt.. 3l Dec. 1968 to 15 
Mar. 1969, Contract F44620-67C-0107, Arthur D. Little, Co    Cam- 
bridge, Mass., 1969. 

During the test period in which approximately 100 seismic events 
were recorded we observed that the detection abilitv for surface waves 
of small events by the ADL system was comparable to that of the 
other systems. 

Two ADL systems operated reliably under field conditions at the 
Ogdensburg mine and permitted recording teleseismic events of sur- 
face wave magnitude of less than 3 with the horizontal seismometers 
and of the order of 3.5 with the vertical seismometers. 

For its size (4.75 in. O. D.) the ADL seismometer is probably 
the smallest long-period, high-performance instrument in existence. 

The use of feedback made it possible to obtain a high degree of 
matching between the individual seismographs of the two ADL systems. 
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VESIAC 20,219 VU 

On the basis of the demonstrated performance of the horizontal 
seismometers we conclude that the noise level in ihe vertical instru- 
ments can be significantly reduced. 

BACKUS. G. E., B. BLOCK, H. BRADNER, and R. D, MOORE, Low Level 
Earth Motion, Sei. Rept., Final Rept., Contract AF 49(638)-1388, Univ. 
of Calif., La Jolla, Calif., 1969 

A scheme recently proposed by the authors for constructing 
Earth models which fit a given finite set of gross Earth data is applied 
to the problem of constructing a P-velocity structure which, within 
experimental error, fits the observed travel times in the range A = 
250(50)95o.   Three such models are obtained, all of which fit the ob- 
served travel times with residuals less than 0.06s, whereas 0.56 [s 

the estimated standard error of the observations.   The models differ 
mainly in the outer 700 km of the mantle. 

A gross Earth datum is a single measurable number describing 
some property of the whole Earth, such as mass, moment of inertia, 
or the frequency of oscillation of some identified elastic-gravitational 
normal mode.  We suppose that a finite set G of gross Earth data has 
been measured, that the measurements are inaccurate, and that the 
variance matrix of the errors of measurement can be estimated. 

VESIAC 11,827-B VU 

BACKUS, G. E., and F. GILBERT, Note on Produce Integrals - Part II, 
Contract AF 49(638)-1388, UnivroTCalif., San Diego, Calif., 1965. 

A recent paper by J. Kane ind E. R. Surynarayan discusses 
what amounts to Volterra's theory of the product integral solution of 
ordinary linear differential equations.   Since Volterra's work seems 
not to be as widely known as it should be, the authors call attention 
to the fact that he has already solved, for linear ordinary differential 
equations of arbitrary order, the problem discussed by Kane and 
Surynarayan for second order equations.   Equations are given and 
discussed.   Volterra's product integral is given, which is sometimes 
called the matricant of the first equation given.   Product integrals 
are defined; the theories of convergence and approximation are dis- 
cussed. 

BACKUS. M. M., Array Research, Rept. No. TR-3, Project, VT 4053, 
Contract AF 33(657)-12747, Texas Instruments, Inc., Dallas, Texas, 
1965. 

VESIAC 10,747 VU 
AD 625 556 

Discussed are these topics:   a) vertical arrays for teleseismic 
signal extraction.   Deep-well seismic data recorded at UBO in Sept.- 
Oct. 1964 are used to estimate the capabilities of three 3-element 
vertical arrays and one hypothetical 6-eleiTient vertical array:   b) 
deconvolution and autocorrelation study.   The application of deconvo- 
lutkm and autocorrelation techniques to three ensembles of earthquake 
records from the multichannel processor at CPO is being studied; 
c) probabilistic processing;  dl study of partial arrays at CPO;   e) 
initial processing and analysis of the long TFO noise sample;   f) fur- 
ther analysis of TFO ambient noise. 
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BACKUS, M. M., G. T. BAKEK, Array Research 

VESIAC 14,065 VU 
AD 480 362 

Discussion of 
LASA Processing Requirements, Special Report No. 13, Con- 
tract VT/4053, AF 33(657)-12747, Texas Inst., Inc., Dallas, 
Texas, 1966. 

This report presents a possible processing system for a LASA 
installation.   It is assumed that each LASA installation is a part of a 
network of stations with the objective of world-wide monitoring of 
nuclear explosions and earthquakes.   First, the general system concept 
and processing functions are presented.   Second, the nature of seismic 
noise, seismic signal and S/N as each relates to seismic processing 
functions are examined and, finally, a summary of the system is 
presented. 

VESIAC 13,858-Q VU 
AD 648 415 

BACKUS, M. M., and G. T. BAKER, Discussion of LASA Processing 
Requirements, Contract:   VT/5053, AF 33(657)-13899, Texas 
Instr., Inc., Dallas, Texas, 1965. 

This inper presents a possible processing system for a LASA 
installation.   It is assumed that each LASA installation is a part of a 
network of such stations with the objective of world-wide monitoring 
of nuclear explosions and earthquakes.   First, the general system 
concept and processing functions are presented.   Second, the nature 
of seismic noise, seismic signal, and signal-to-noise ratio as they 
relate to seismic processing requirements are discussed.   Next, de- 
tails of the processing functions are examined.   Finally, a summary 
of the system is presented. 

VESIAC 16,652 VU 
AD 480 429 

BACKUS, M. M., and II. G. BALDWIN, Array Research,   Semiannual Tech. 
Rept.,    15 May 19G5 to 15 November 1965, Contract VT/4053, AF 
33(657)-12747, Texas Instr., Inc., Dallas, Texas, 1965. 

This report presents a description of work accomplished on the 
continued development of array processing technology for nuclear 
surveillance and exploitation of the superior data available from 
arrays for analysis of distant P-waves. 

VESIAC 13,744 VU 

BACKUS, M. M., R. G. BALDWIN, R. RODEN, and F. BINDER, et al., 
Array Research, Semiannual Technical Report No. 4, Contract: 
VT/4053, AF~3iJ(657)-12747. Texas Instr., Inc., Dallas, Texas, 
1965. 

Work during the period covered by this report has included: 
(a) processing of vertical array data for evaluating MCF systems 
and decomposing the ambient noise field into constituent modes; 
(b) study of the use of horizontal with vertical seismometers for sig- 
nal extraction; (c) processing of CPO teleseisms in connection with 
crustal and wave propagation study; (d) further study of CPO partial 
arrays, especially in reference to seismometer inequalization; (e) 
study of non-directional array processing; (f) seismic signal detec- 
tion studies; (g) a study of the Montana LASA detection abilities; 
(h) collection of data; (i) an automated mapping program. 

BACKUS, M. M.. ,1. BURG, G. BAKKH and R. RODEN. Array Research, 
Semiannual Rept., Contr. No. VT/4053, AF 33(657)-12747, Texas 
Inst., Inc., Dallas. Texas, 1964. 
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VESIAC 8259 VU 
AD 442 664 

The freneral use of small (14 km diameter) arrays for extraction 
of mantle P-wave signals from ambient noise has been inveslinated. 
The usefulness and practicality of the online application of multi- 
channel filtering based on least-mean-square-error linear pro- 
cessing theory were demonstrated.   Section II of this report sum- 
marizes the present state-of-the-art of this type of array processing. 
The remainder of the report discusses new results obtained during 
the first six months of Project VT/4053 in these areas:   1)develop- 
ments in multichannel filtering of array outputs; 2) probabilistic 
detection processing; 3) vertical arrays; 4) evaluation of deconvolu- 
tion and autocorrelation analysis of signal waveforms from seismo- 
meter arrays. 

VESIAC 16,632 VU 

BAILEY, JR., R. S. SIMONS, The Relal ionship BHwec.i Signal Amplitudes 
and Surface Geology at the TFSO Extended Array. ProjecT VfTSToT 
Contract AF 33(657)-16570. Teledynelndust ~ Inc., Ceotech Div    Car- 
land, Texas, 1967. 

A study of 48 teleseisinic P waves recorded at six LRSM sites 
in Arizona shows a wide variance in the relative signal amplitudes 
among sites, although (he mean amplitude at each site correlates very- 
well with the seismic impedi'i.i ■  of the stratum directly supporting 
the seismometers.   A test inti . .Ues that this variability cannot be 
simply ascribed to differences in source or azimuth, suggesting that 
the amplitudes arc reacting sensitively to changes in signal frequency 
and/or angle of inc idem e. 

VESIAC 8136 VU 

BAKER, G. T.. Computer Sinuilauon of the Five-Channel Mc.isured- 
Noise Isotropic ProceBBor at Tonto Fom» Setsmologtcal Observatory 
Contr. No. VT/077"; AF ^(637)-12331, Texas Intt., Inc. ballag "TS   " 
1964. 

This report describes the methods and prevents the results of 
a digital computer simulation of the 5-channel Vieasured-Noise Iso- 
tropie Processor (MIP) applied to the TFO array.   Also, the per- 
formance was estimated of simple summation of the 31 seismometer 
channels.   Both the MIP and the 31 performances were compared to 
the center seismometer of the arraj (Z-16).   Comparisons are 
presented of the signal preservation and noise rejection of these 
three systems in the time and frequency domains.   A Devetoconler 
film analysis of the actual performance of the MIP, as implemented 
on the Multiple Array Processor 'MAP) at TFO. yielded results  of 
this computer simulation.   The meaning of "MIP". referring to one 
multi-channel filter system designed [or TFO. is given. 

VESIAC 15,178 VU 
AD 803 359 

BAKER, G. T., J. A. BONNER, and R. B. ROBEN, Initial Analysis of 
Long-Period Large-Aperture Data Recorded at^ the Tonto' Forest 
Scismological Observatory in 1965. Arrav Research SpeciaTRept 
No. 16, Contract VT 4053, SF"35{B57)-12747   Texas Inslr    Inc 
Dallas, Texas, 1966. 

Results of preliminary analysis of long-period noise and signal 
data collected at the Tonto Forest Seismnlogual Observatory (TPO) 
are presented.   This work is the preliminary evaluation of the poten- 
tial contribution of very-large-aperture long-pei lad seismometer 
arrays to the nuclear blast detection and claaslflcation problem. 
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VESIAO 6202 VU 
AD 402 642 

Data analyzed were three 40-mln noinv Hamplet) and three 40-mln 
teleselsmlc stitnals (encompahsmn the P through R Intervall collected 
rom an array conslstln,; of eiKhl 3-component. 20-8ec .seismometers 

laid out In a 200-km diameter array with a SO-km minimum element 
H|»acln|{.  Over the usable band from about 0.02 cp« to 0 2 cps  the 
ambient noise was essentially Incoherent fn m one element to another 
usln« a maximum correlation lajj of 47 sec. 

BAKER. R. G., Applications of Source Mechanism Studies to the Idem If i- 
^lonofNuclear Explosions. Contract Mo. AF BgWEWn   fSS* 
Inst., Dallas. Texas. 1963. 

Tills report describes how source mechanism studies are beim; 
applied to the problem of Identifying nuclear explosions, and discusses 
results so far obtained.   Two Investigations are being conducled    firs! 
10 upgrade understanding of major fault motions in seismic areas   sets' 
of maps showing most of the published fault-plane solutions  and In- 
cluding solutions obtained on this pro)ect for 1960 earthquakes   ire 
being prepared: second, two theoretical differences of earthquake- 
generated waves from explosion-generated waves, namely   phase 
amplitude ratios (P S. SV SR. P SV) and P-amplllude radiation pat- 
terns, are being tested. 

RAKER 

VESIAC 6111 Vi: 
AD 415 946 

VESIAC 14.32.1 VU 

ER. W. L.. The Effect of Source Depth on Ravleich Waves  Sneci il Hrm 
No. 3. Contract No. AP 000**, OalK. igBsS?L HSS    '" ' 
t^allf.. 1963. ' ".uira. 

Tlie waveform of ILiylelgh motion from a point compresslonal 
source In a layered model is investigated with emphasis on the varia- 
tion In waveform as a function of «uirce depth, and. to a lesser degree 
of range.   Solutions are obtained for the Fourier .s|)eclra of the radial  ' 
and vertical components of displacement.   Thev are evaluated numer- 
ically for the individual modes and the total motmn resulting from the 
sum of the normal m..des.   Given are the quanlities which can he vaned 
in the evaluation program.   Results show that the higher frequency 
motion Increases as the source Is placed deeper within the layer and 
that the amplitude spectra „f the Ravleigh phase may be of value in 
focal depth studies for sources within the surface layer. 

HAKER. W. I». frggrtMflf Linear Array Data. Special Report No. 1. 
C"n,rac, AF 19(604)-8344. Calif. Res. Corp.. La llal.ra. Calif.. 1964. 

Tills report presents the results of a study on the processing of 
selsmograms recorded by a linear array ol seismometers.   The seis- 
mograms used were supplied through the courtesy of Dr. R. I. S 
Thiilaway. by the D. K. Atomic Energy Authority.   The recordings 
were of two seismic events, a French explosion in the Sahara 
(Southern Algeria) on March IH. 1963. and a Llblan earthquake with 
a magnitude comparable to that of the explosion.    Die principal ob- 
jectives of the study are given.   They had to do with slgnal-u.-nolse 
Improvement and an investigation of the application „f an automatic 
event selection system to the processed records. 

RAKIISRIYAN. F. A.. "A Spheriral Pressure Wave In an Elasto-Plastic 
Medium." I"sl. Mekh   Ak ,d   N.mk Soyu/a SSR Pnkl Malem. i Mekh.. 
Vol. 12. pp. 2ffl-2flS. I.,4^. /Translated from Russian). Contract 
Si)- *8, 
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VESIAC 6044 VU 

VESIAC 17,452 VU 

VESIAC 13,858-T VU 
AD 648 415 

VESIAC 8854 VU 

The propagation of an elasto-plastic spherical wave in the absence 
of decompression is examined in the present work.  Al'tshuler studied 
the problem of the distribution of a spherical pressure wave in a 
plastic medium in a somewhat different formulation. 

BALASHKO; Y:u
G-' "On QueBtlona Regarding the Methods of Analysis of 

Local Earthquakes,11 Trudy Geofiz. Inst., Akad. Nauk. SSSR, No. 20 
r«A W Undated' (iTanslated from Russian). Contract DA 49-083 

Presented is a short review of the methods of analyzing local 
earthquakes and their classifications and the characteristics of the 
practical use for each of these methods. 

BALDWIN, R., Hardware Requirements for LASA Central Signal Pro- 
ccssint. System. Contract:   VT/b0b'3, AF 33(657)-13899, Texas Instr 
Inc., Dallas, Texas, 1965. 

In this report, the hardware requirements for a specific on-line 
LASA processing scheme are described.   It is apparent that some of 
the assumptions which were made regarding filter length   and so 
forth,  nay not agree with the values which will be used in a final 
system design.   However, it is believed that the information which 
has been presented serves to illustrate that such a system is feasible. 

BALDWIN. R. and M. BACKUS, Array Research Multichannel Filter Sys- 
tems for Tonto Forest Observatory, Contr. No. VT 4053   AF ECTllfe?)- 
12747, T^xas Inst., Inc., Dallas, Texas, 1964. 

Thrr- multichannel filter systems were synthesized for use at 
TFO.   T     absolute power density level of the noise at TFO was found 
to be substantially quieter than either CPOto WMOat frequencies 
above 0.5 cps.   There was a noticeable lack of peaks in the TFO 
spectra.   The shape of the TFO auto power spectra varied considerably 
over a 20-niinute period.   Narrow-band noise records indicated a 
large contribution of high-velocity noise at frequencies above 0.5 
cps in the total noise field.   Using measured noise from unequali/.ed 
seismometers, with a perfectly equalized model to design the ring 
MCF system, introduced an artificial set of differences between low- 
frequency signal and noise on which the system could capitalize 

VESIAC 8965 VU 

BALDWIN, R., and M. BACKUS, Array Research Multichannel Filter Sys- 
tems for Tonto Forest Observatory. Special Rept. No. 5   ProTecl 
VT/4Ü53, Contract AF 33(6571-12747. Texas Instr., Inc.! Dallas 
Texas, 1964. 

These experiments have shown that Isotropie multichannel pro- 
cessing la not an effective means of extracting high frequency Signals 
from background noise.   A ring MCF system was designed to use 
measured noise with a signal model containing random gain fluctua- 
tions between seismometers.   The signal-to-noise improvements were 
no better than those obtained with a straight summation process 
The MCF system was not particularly sensitive to random noise    If 
signals are to be effectively extracted from noise on a velocity basis 
there must be a finite difference between the two propagation veloci-' 
ties irrcgardless of the size of the array. 
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VESIAC 9611 VU 

VESIAC 7734 VU 

VESIAC 8120 VI! 
AD 441 ;)42 

BALDWIN, R., and M. M. BACKUS, Array Research-A Re-Evaluation of 

ment   or low level ambient noise at CPO arose fron, MCK systems 
designed from apeclfic noise samples rather than fron, an ensemble 
although s.^f.cant improvement occurred for a single sample     ," 
talnülg high-level, low-frequency noise when it was used    "C>r 
ments are planned to discover whether the spectral content of the 
noise sample .s Importani in regard to whitening, and whether the 
spec ral content of the input noise is important in the ..qua     at    n 
problem.   In testing the random noise response, wave numbe,  re- 
sponse  and response to unequalized signals of two noise samples   A 
and c, 11 was discovered that either the equalization problem was 
more severe during the recording of noise sample C 

BALDWIN   R    M. BACKUS, .1. BURG and E. BRYAN, Synthesis and Of I- 
Lmejvaluto of a Multichannel Filter System Design .ilW, 
Tteoret^^,^^ 

SaTC^Texäs'.^S: ^ 077- W1^r™^ ^xa-s Ins,., „u'; 

A "lulti-dumnel filter system was synthesized for Cumberland 
Plateau Bel«». Observ. (CPO) on the basis of a tteoretlcS model 
of signal and noise.  An off-line evaluation was performed by ,    - 
cessM.g actual recorded data from CPOthrough a cmpu.er s mu,a- 
don of   he on-line Multiple Arras  Processor (MAP).   The design 
goal ol the    heretical Isotro|,ic Processor (TIP) was to provide a 
single output trace in which all mantle P waves (velocity greater 
than H.   km  sec) were preserved over a wide frequency range   and 
n which all low velocity (2.5 km sec to 3.5 km MC) energy was 

£^.r^^  -ohave 

BA^ofrNit1e;;;uc.M:..B;u:Kis-,(i,:- ,WAN
- ^^^' -ab,:,. iel Killer System for Ihe Kxtraclion of Tele 

scsmic P-Waves Iron, Ambient Seisnnc N 
Seismologlcal Observatorv. Coid, 

mse at C'uinbeiiand Plateau 
VT 0T7, AF 33(057'-li.^^l, ,. No. 

Texas Inst., Inc., Dallas, Texas, 1904. 

or J^T,,M(i<,Sl','il,l,S th6 deBiKn Parameters and computer 
evaluation of a Measured Noise Isotropie Filler System used at 

'     O    iuM f9
1«3eaUTS,8n^k>glCal ^'^y (CPO) in September .ml 0 1  be,  1963    The system was synthesized from an ensemble 

of    ve IP-channel noise samples and has been referred to as the 
Mil'-in for on-line use.  The IP No. 8 provided slgnal-to-nolse ratio 

ySemT/No Vi™ ^ deCl,ble.8 (db) 0Ver :1 ^ "vT-S^l 
noise !,        ,       f      !0,::nUm[V V(>,'H'i,y BlBnal8 When U^^ *lth tWO noise samples from the ensemble for which the system was deslmed 
Bu  when  ested against an Independent noise «uTple. th.Me was n, 
appreciable slgnal-to-nolse ratio improvement over the S-channel 
case except at frequencies below one cpe. 
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VESIAC 7811 VU 

Z of t 3M E5S! t ?RYAN and M- BACKUS- Synthesis and Evalua- 
t onofSn^^-Cha„nel_FjUer Systems Based Q^awiml Corwh- 

AFJacejTj-^sai. TFxas Inst., Inc., DalTIi^TT^xas. 1963. 

Six Isotropie multi-channel filter systems were svnthesi/ed from 
measured correlation statistics of noise at Cumberlard Plat "u O 
••rWtonr.   A quanü.ative evaluation of the systems was conduct«) 
Hi™* siBnal-fo-noise ratio improvement and transient re- 

VESIAC 6889 VU 
4051, APSlflSTFIIHS; ueotechnical Corp.. Garland. Texas. 1963. 

V.H 
T,U

1
me,

(
h<,ds and ^«"»sof seismic meas-urements recorded at 

var.ous locat.ons .n the Florida Keys are reported.   The mstrmm" - 
tahon. „perat.n, procedures, analysis procedures, cop.es   f da        „d 

e g.eat,..^ eflect ()n the records at Florida City and noise generated 
.^e ocean surf .s most evident on the recordm.s fr(.m Duck Ke 

VKSIAC 14,q62 VI' 
AD 489 161 L 

VESIAC 12,-130 \T 

BANCROFT, AMP. W. BASHAM, An FM Mastic Tape Record..,, 

AFOSR-702-64, Arcdc Inst. of North America. Ottawa, Canada. 1966. 

A three-comp(ment, S-P seismograph has been developed which 

"C, xz:'"/"' la,<;d 'nag,u',ic ,:,l"■as ,,,,■ n*>r*'*"-,—• c  .rt   ,       q      i     ■"•'"■''a.nin« a well-calil,raled system under Held 
Condition, are d.scussed in detail.   Present methods for edltlna  .nd 

""S'red V ^"^ ^ ^ ^M   T"" ÄülSS .«■< explored for a mod.f.ed system which produces addit.onal 1 - P 
information from 8- P seismometers. 

BARENBOIM   MI    "Dynamic Characteristics of Refracted Waves l„ ,he 
I^.on o   Incl.ned Salt Domes," Prikl. Cieofi/. No, 10, pp. 84-96     953 
(Translated from the Russian), Contract SD-TH. 

The results of seismic work conducted by using the method of 
eflected waves on salt dome structure of southern Emb lead to the 

hypothes.s that at the periphery of the raised flanks there is a st  ep 
shoulder    m the salt     However, us.ng only dala fron, reflected waves 

U   ■ no   always poss.ble to reliably detern,ine the start ol ihe steep 

VESIAC 19,759 VI' 
AD 855 345 

BAHn.vrj' h ^IVL^LSyclie^of, Techn.ques for Ihe Computation of 
!S^ a U^V^"?"""1^.1:.*1^^- ^"^^ k^=r R,. sea re I, S-u-c 
SSL^^Sr* V^"«. "»S'-HC-0M7. Texas Insi.. In^. 

A theoretical study of several computational techniques for es- 
unal..,,. wavenumber spectra lb presented.   Relat.onsh.ps anu,,,.. the 

lechn.ques used for computing hinh-resolulion wavenumber spectra 
are .nves|If,ated.   Stability and resolution of their est.mates are com- 
pared.   Methods for computing 2-diM,ensional maximum-entropy 

131 



WILLOW   RUN   LABORATORIES 

spectra are found to be impractical, and it is concluded lhat the max- 
imum-likelihood technique provides the best estimate for most pur- 
poses. 

VES1AC 13,858-P VU 
AD 648 415 

BARON, R. G., W. VANDERKULK, and S. D. LORENZ, A LASA Signal 
Processing System, Contract:   Agency Document, Advanced Research 
Projects Agency, Washington, D. C, 1965. 

This paper presents a processing system that will modularly 
handle the full range of signal processing techniques under consider- 
ation for the Large Aperture Seismic Array (LASA) system.   Two 
system configurations are presented.   The first assumes that only 
subarray processing is performed at the array site, and an alterna- 
tive system considers all processing performed at the array site. 

While either system is feasible, array site oriented processing 
offers substantial economies in both processing and data transmis- 
sion requirements. 

VESIAC 17,999 VU 
AD 670 191 

DASHAM, P. W., Time Domain Studies of Short Period Tclescismic P 
Phase, Final Rept., Contract AF-AFOSR 702-67, Arctic Inst. of North 
Am., Montreal, Canada, 1967. 

Forty-one seismic events recorded on the plains of western Al- 
berta are subjected to a detailed study in the time domain.   A "P- 
detection" time-varying polarization filter is described and applied 
to the events to detect segments of strong P motion in the first 25 
seconds of the P phase coda. 

VESIAC 9177 VU 

BATES, C. C, A Program for Cooperative Monitoring of the VELA 
UNIFORM Explos'ion Series by Commercial Geophysical Crews, 
Agency Document (Contract). Advanced Research Proj. Agency 
Washington, D. C, 1961. 

This document is the text of an address presented by Dr. Charles 
C. Bates to the 14th Annual Midwestern Exploration Meeting of the 
Society of Exploration Gcophyslcists, Oklahoma City, Okla.   The 
text is a brief report on the status of a proposed cooperation effort 
in which the oil industry's seismic exploration crews would assist in 
recording data from underground nuclear explosions.   The purpose 
of this recording is to improve the techniques for monitoring a nu- 
clear test ban. 

VESIAC 6513 VU 

BATES, C. C, W. BEST, T. W. CALESS, C. K1SSLINGER, ET AL., VESIAC 
Special Study Conference No. 2:   An Evaluation of Today's Technique 
for Instrument Calibration and for Site Location. Contract No. fr)-7fl 

of Sei, & Tech., Willow Run Labs., Ann University of Mich., Inst. 
Arbor, Mich., 1962. 

This report contains a record of the summary discussion of the 
VESIAC Special Study Conference No. 2, in addition to notes, comments, 
summaries, and elaborations of particular aspects of the subject.   The 
main subjects are:   Instrumentation, Instrument Calibration, and Site 
Location Criteria.   Appendix I contains a short paper, "Note on Long- 
Period Noise in Seismographs," by G. H. Sutton; Appendix II contains 
a longer paper, "A Transient Technique for Seismograph Calibration." 
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by A. F. Espinosa. G. H. Sutton and H. J. Miller, 
tain illustrative fi(rures and bibliographies. 

The appendices con- 

VESIAC 12,667 VU 

BATH. M., "Earthquakes and Nuclear Explosions Some Observations and 
Comments," Seismological Institute, University of Uppsala, Uppsala, 
Sweden, 1964, (Translated from Swedish), Contract SD-78. 

The authors consider the different aspects of earthquakes and 
explosions in somewhat greater detail than has been done previously, 
and compare these two types of disturbances.   The difference in source 
mechanism, discussed here, could be used for identification purposes 
provided a sufficient net of stations, nreferably for every 10° in azi- 
muth, and at comparable distances, were available.   Time interval, 
location of the disturbance (i.e., whether it is in an area where earth- 
quakes are unknown), and focal depth determination are considered 
in connection with determining whether a disturbance is natural or 
man-made.   Some typical earthquake records :n •> demonstrated, 
including the Novaya Zemlya explosion of October 31, 1961. 

VESIAC 14,002 VU 

HATH, M., Fifth Semi-Annual Technical Summary Report for the Period 
July 1 to December 31, 1965, Rept. No. 32, Contract AF eÜ(5S2T-Tfl2, 
Seis. Inst., University of Uppsala, Uppsala, Sweden, 1966. 

Included in the report are research conducted under the contract 
and a bibliography of scientific reports which were produced under 
the contract through 31 December 1961).   Four articles are appended 
to (he report.   They are;   (II "Application of Array Data Processing 
Techniques to the Swedish Seismograph Station," by E. S. Husebye 
and P. Jansson; (2) "On Least Squares Approximation by Rational 
Functions," by B. Jannson; (3) "Underground Measurements of Short- 
Period Seismic Noise," by M. Bath; and (4) "Lateral Variation of 
Rayleigh Wave Dispersion Character, Part III - Atlantic Ocean, 
Africa, and Indian Ocean," by T. Santo. 

VESIAC 12,843 VU 

BATH, M., "Future Development of Seismic Station Networks," Scientia, 
Vol. 58, Ser. 6, pp. 1-8, 19C4. (Translated from French), Contract^ 
SD-78. 

The present world network of seismic stalions exhibits great 
differences with regard to instruments as well as the geographical 
distribution of stations.   Modern seismic research clearly has attrac- 
ted attention to the need for more uniform networks.   A proposal for 
a world network with equal spacing is presented and discussed in 
relation with the various seismological problems, such as studies of 
seismicity, determination of magnitudes, s'udy of the mechanism of 
earthquakes, and so forth. 

BATH, M., Handbook on Earthquake Magnitude Determinations, VESIAC 
Special Rept., Rept. No. 788r)-36-X. Contract DA 49-083 OSA-3137, 
University of Mich.. 1. S. T., Willow Run Labs., C.eophys. Lab , Ann 
Arbor, Mich., 1969 

VESIAC 19,671 VU A questionnaire was sem to all the seismological stations that 
AD 687 977 make magnitude determinations to try to make some correlation be- 

tween the various techniques used and the results obtained contained 
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in lliis report are the replies to these questionmures.   A discussion 
of various problems and suggestions are presented and a standard 
method for magnitude determinations is stated. 

VKSIAC 8643 Vll 
AD 669 111 

fcJÜ ^■,,l;,t-(,f
1t

,%1VS,S "f S<'1S""1, n;"a- S<,,"',d Semiannual Te.h. Summ   Rept. No. 14. "Üontraet AF 6mWj02, Se.smoiopeal Inst 
Univ. of Uppsala, Uppsala. Sweden. 196-1. 

This report gtVM the present research status in the followim: 
areas of study:   (11 Higher mode surface waves. (The propagation of 
these waves over Eurasia have been analyzed and their energy char- 
acteristics in relation to earthquakes have been examined);   (21 Deep- 
well and surface array data, "«ip 

■M.nZ^**JiWWn<lt'**rT>>ICt' *** ,,<,ok'e,« intended for publication are 
attached.    Hiev are:   (1. Itadar and Se.smic Signal Det,..,,,,,, by Knders 
A   Robmson. (2) The Isotropie Model of M.crose.sms by .lohn F 

laerbout,   31 Some New Results in Spectral Kslimadon by B. .lansson 
hach booklet contains an abstract written bv the author. 

BATH, If., Rheoh 

VKSIAC r.rivr» vv 

iL^ili^LProperties of the Solid Earth. First Semiannual Tech 

ISÄ^Sr* Arim^m' **- -- "-. 01 t ppsa.a. 
This reporl covers Ihe period Mav  1 to ,Iune 30   1902      The jnves 

llgatton Is being carried out in three different directions:    1 I colleclion 
of ma enal , for strain release studies of the circum-Pac.fic seismic 
belt   2) examination of the literature in preparation for laboratory 
s udies of the behavior of scale models under stress; and 3 1 colleclion 
o   articles preparatory to the development of a method to measure 
s ress var.alions in the crust caused by earth tides and other related 
phenomena. ■«».mu 

VESIAC 9783 VT 

BATH, M.. Rheohyte Propertlee ot the Solid Earth. Third Semiannual 

JJiSaS Sf5^ r" ^ Sü> im' ""P4' *>' 16- c",1,'-;'(l AF ()I(0,)2)-r)HH. Seismolonical lust.. Tniv. 1'ppsala   Vv 
1963. 'ppsala. Sweden. 

Ihis report continues the strain release studies of the circum- 
Pacific Seismic Be« and the laboratory studies of the stress distri- 
bution m models of ^eolopcal bodies.   Strain release studies were 
made of the 1900 Chilean earthquake sequence and the 1958 Alaskan 
earthquake.   The two patterns had these things in common    the mi- 
gration velocities increased toward the start of the sequence and 
were directed away from the region with highest stress concentra- 
lon    A paper is attached on "Strain Release in Relation lo Focal 

Depth. 

VESIAC 8641 VU 

BATH. M., Rheologie Properties of Ihe Solid Earth, Fourth Semiannual 
Tech. Rept., Omlr. NofAF f>lfÖr,21-r,8ß. Seh. lust., fniv  of ÜODsala 
Uppnla, Sweden, 1964. PP-ii.i. 

This report includes descriptions of research done in the fol- 
lowing areas;   1) strain release studies (for the western part of 
North America and for non-Alpide Asia); 2) laboratory studies of 
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scale models under stress; and 3) development of k mciiioü  o mea- 
sure stress variations in the crust.  S. .1. Duda's visit to the USA 
for study and research is reported.   A short bibliography is included. 
The Appendix contains two complete manuscripts prepared by Duda 
and Barth.   They are:   "Earthquake Volume, Fault Plane Area, 
Seismic EnerRy, Strain, Deformation and Related Quantities;" and 
"The Stress Field Around a Fault According to a Photoelastic Model 
Experiment." 

VESIAC 8644 VU 

BATH. M., Rheologie Properties of the Solid Earth, Fifth Semiannual 
Tech. Rept., Contr. No. AF 61(052)-588, Sets. Inst., Univ. of Uppsala. 
Uppsala. Sweden, 1964. 

Described are investigations and results concernini.':   1) secular 
strain energy release in the time interval from 1897-1963 in different 
parts of the world; 2) strain energy release la the Prince William 
Sound Aftershocks from March 28, 1964, and the Kurile Islands 
Aftershocks from October 13, 1963; 3) local seismic activity in Ari- 
zona, as recorded at the Tonto Forest Seis. Obsorv. in Payson, Ari- 
zona; and 4) the meetings and observatories visited by Scweryn .1. 
Duda during his stay in the United States.   It was concluded thai the 
strain energy release in different depth ranges does not occur inde- 
pendently; and an increase in one depth range is '.ccompaniccl by a 
decrease in the intensity in the adjacent deptii range. 

BATH. M,, Rheologie Properties ol the Solid Earth, Sixth Semi-Aiinual 
Tech. Rept., 1 iluly - 3l Dec. 1904, Rept. No, 37. Contract AF 61(052)- 
588, AF 49(638)-1337, Seismological Inst., I'mv. of Uppsala. I'ppsala, 
Sweden, 1965. 

VESIAC 18.320 
AD 665 406 

This semi-annual technical report discusses the purpose of the 
contract and Hie present research status of the program. 

Results of the following are discussed:   Regional seismicity and 
seismic wave propagation from records at the Tonto Forest Seismo- 
logical Observatory, Secular Strain Energy release in the Circum- 
Pacific belt, and travels and institutes visited. 

VESIAC 12.020 VU 
AD 619 388 

BATH, M., S. J. DUDA, Rheologie Properties of the Solid Earth, Final Rept., 
Rept. No. AFCRL 65-565, Contract AF 81(053)586, Univ. of Uppsala, 
Seis. Inst., Uppsala, Sweden, 1965. 

This report lists the personnel, the development, conclusions of 
three year's research of the rheologic properties of the solid earth. 
References, publications and a statement of finance under the contract 
are also included.   An Appendix is titled "Secular Seismic Energy 
Release in the Circum-Pacific Belt."   It is based on data for the 
largest earthquakes (magnitude 7 or above) in the interval 1897-1964. 
Strain energy release and numbers of earthquakes are studied both 
in relation to time and space distribution.   Two pronounced concen- 
trations of strain energy release in the circum-Pacific belt are dis- 
cussed.   There is a general decrease in seismic activity in the period 
investigated. 
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o 

BATH, M    Seismic Body Wav> s and Surface Waves. Annual Summ. Rent 
m',1 •la"uary - 31 December 1966, Rept. No. 46. Contract AF fr 
(05^-702, University of Uppsala, Uppsala, Sweden, 1967. 

ADMOW''* VU unn ?S 0f tt\l COn
1!
raCt time haS so far bee" S^nt 0" » investiga- 0DU bU& t,op of the earthquake sequence which started February 4   1965   in 

the rt -mtian Islands region.   The initial object of this work was'to 
investigate whether stress relaxation in the aftershock region causes 
observable changes in the spectral composition of P waves from 
aftershocks.   In a search for possible regularities, a detailed analysis 
of different properties of the sequence was undertaken. 

BATH   M    Seismic Body Waves and Sirface Waves, Annual &   mi. Rept 

AFeüo^'^n?    ,       •   T' *ept- N0- 59 AFCRL 68-0374, Contract 
AF61(052)-702, Univ. of Uppsala,  Seis. Inst., Uppsala, Sweden, 1968 

S™Ä*M VU AFemwTo? iBcCrnui1 su.Tary report of workdoneün co"tr^t Al bm)öi].702. Chapters 1 and 2 are contained in this report and 
summarizes the work done previously and the present status of the 
conirjic t, 

VESIAC 17,979 VU 

■ 

BATH   M., Seismic Body Waves and Surface Waves. Sri   Rent   No  63 

number of items, such as particle motion, spectral analysis focal 
mechanism phase correlation, depth phases, core phases, channel 
waves In relation to higher mode waves, magnitude, signal and noise. 

o 
DAT"-|

M
V||Sei_smic Body Waves and &irface Waves Final Sei. Rept 1 

■7T"iy 1363 to 3TDecember I960, Rept. No. 75, Contracl AF61 052)- 
702, Uppsala Univ., Uppsala, Sweden, 1969 

AD M?2M M3 VU u^Tr ,nPOrt ,KiVeS a reVieW 0f the »ctivities at the Seismnlogical 
04 "f'^^ "W^J*. u"der contract AF 61(052)-702 in the Interval from 

July 1963 to December 1968.   The report is divided into the following 
sec ions:   (1) Personnel; (2) Development of the contract proiecf • 
Higher-mode surface waves; b. Deep-well and surface-arrav data: ' 
C. Fundamental-mode surface waves: d. Body waves; (3) Reports pro- 
duced; and (4) Financial review. 

nAT"o^'|ei«n,LcS^£Waye^ Higher McMes, First Semiannual 
Tech. Summ. Rapt.. Rept. No. 8, Contract AF M(Uft!l).702, Setsmöloft- 
ical Inst.. Univ. of Uppsala, Uppsala, Sweden. 1964. 

]Sii8I3A2C5664° VL, ,InClUdCd in ,hiS r^0Pt are:   «I ;' description of a higher mode 
AD 832 56    L surface waves study;   and 2.) a discussion of plans for future work on 

the higher modes.   Attempts will be made to plot the dynamic disper- 
sion for records with long trains of higher modes, to determine crus- 
tal structure by fitting theoretical higher mode dispersion curves   to 
examine the propagation of higher modes over Eurasia with records 
rom various European and Asian countries, to obtain phrase velocities 

by correlating crests between tripartite stations with similar instru- 
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ments, to discover wfiether Sa can be fitted into the higher mode 
dispersiop. curves, and to study factors which contribute to the pres- 
ence of higher modes on records.  An abstract of Crampin's Higher 
Modes of Seismic Surface Waves - Preliminary Observations 

VESIAC 8641 A VU 

BATH, M. and S. J, DUDA, Earthquake Volume, Fault Plane Area. Seismic 
f,"».^' ■Pir3'"' Deformation a"<j Related"Quanlities. Contr. No. AF— 
61(052)-bBö, Seis. Inst., Univ. of Uppsala, Uppsala, Sweden, 1964. 

Benioff initiated strain release studies around 1950.   Since that 
time the same method as originally giv -n by Benioff (1951), has been 
used by all who have worked in this field, including the authors of 
this article.   In the original method, strain is proportional to the 
square root of the released seismic energy.   The volume of every 
aftershock was considered constant and equal to the total volume of 
the aftershock zone.   The fraction of elastic energy converted into 
seismic energy was also assumed constant.   Moreover, an older 
energy magnitude formula has been used for consistency reasons, 
although newer and better formulas have been developed in the mean- 
time.   In this paper, an effort to improve Benioff's method is de- 
scribed, especially in the directions mentioned. 

VESIAC 19,040 VU 
AD 840 743 

DEABOUT. E. G., H. K. HARRIS   F. R. HOWARD, and B. F. KIMLER, et. 
al.. Ocean-Bottom Seismograph Production and Gulf of Mexico Data 
Analysis. Final Rept., ContractVT (Wöl, F3365?-68C-Ö242   Texas"" 
Inst., Inc., Dallas, Texas, 1968 

Six additional Ocean-Bottom Seismographs, similar in design 
and functionally interchangeable with existing units, were produced. 
Results of testing the new units showed that system performance is 
not measurably affected by the unit modifications and that the replace- 
ment Hall-Sears seismometer package is operationally similar to 
the EV-17 but is more dependable. 

VESIAC 9790 VU 

BECKER, H., Determination of the Seismic Radiation Field from a Model 
Fault in the Ncar"5öurce Region by Means of Dynamic Photoelastic 
Studies, Semiannual Rept., ARA-263-9, Contract AF ld(62ö)-?M?7 
Allied Res. Assoc, Inc., Concord, Mass., 1964. 

Described is a project for the development of a shear fracture in 
a rectangular plane as the result of essentially pure shear loading, 
the development of a mechanism whereby shear fracture can be pro- 
duced under controlled conditions, the development of a loading device 
to induce shear fracture in a uniform shear field, and a process for 
recording stress wave patterns as a result of the fracture.   Prelim- 
inary results demonstrate the soundness of the principle employing 
the recohered crack as a means of generating radiation patterns from 
shear fracture. 

BELL TELEPHONE LAB. (STAFF), An Investigation of Auditory Discrim- 
ination Techniques as Applied to~Project VELA UNIFORM, Contracl— 
AHPA Order No. 192-64, Bell Telephone Lab., New York Citv   N  Y 
1964 .'•••. 
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VESIAC 9281 VU 
AD 453 643 

This report describes experiments performed and experimental 
data obtained to permit a critical evaluation of auditory discrimination 
between earthquakes and underground nuclear explosions. 

Since the listening experiments in this report used an experi- 
mental method different from that employed by Speeth and Frauli, 
the first section gives a description and rationale of the tcehntqw 
used here.   Then, results of the two major lisleninn experiments are 
given, folloved by the results of the physical measurement program 
and their relation to the results of the second of the two listening 
experiments.   Finally, conclusions concerning the utility of auditory 
discrimination for detection, as well as recommendations are given. 

VESIAC 14,035 VU 

BFLOUSOV, V. V., "On the Value of Deep Seismic Sounding in the Solution 
of Theoretical and Practical Questions of Geology." USSR Acad. of Sei. 
Inst, of Geophys., Address Unknown, Undated-Received 19C6, (Trans- 
lated from Russian), Contract DA 49-083 OSA-3137. 

The author points out that knowledge of the regularities of the 
development of tectonic and magmatic processes is absolutely neces- 
sary not only for theoretical purposes, but also for the solution of 
practical problems; for the prediction of the composition and structure 
of a given section of the earth's crust (for the prediction of the dis- 
tribution of minerals) or for the prediction of seismicity.   II is for 
this reason that the author recommends seismic sounding to a depth 
of about 1000 km. 

VESIAC 7342 VU 

MHNIOFF, H., Earthquake Source Mechanisms, Contract No. AF-AFOSR- 
355-62, Calif. Inst. ofTech., Berkeley, Calif., 1964. 

The elastic rebound theory of Reid provides ■ satisfactory mechan- 
ism for the immediate source mechanism of shallow and probably 
intermediate depth earthquakes.   Deep earthquakes appear to involve 
volume collapse either with or without associated faulting effects.   Our 
knowledge of the origin of secular strains which provide the elastic 
rebound energy is in an unsatisfactory stale.   Strike-slip and dip-slip 
faults very likely involve different strain generating mechanisms    No 
mechanism propoMd to date for generating either strike-slip or dip- 
slip strains has achieved general acceptance. 

VFSlAt: 8883 VU 
AD 424 117 

BENIOFF, II., Study of Free and Forced Oscillations of the Earth - Final 
Progress Report. Grant AF-AFOSR-C2-355, Calif. Inst. of Tech., 
Pasadena. Calif., 1964. 

This report is primarily concerned with descriptions of altera- 
tions, additions, and modifications to the physical plant of Caltech's 
seismological Laboratory.   Construction of the tunnel at the Lake 
Isabella Slalion is described: under the heading "Electronics" are 
described the lai taUation and evaluation of servo systems, special 
recording thermographs, an interferometer system, two Independent 
centering techniques, a sensitive barometric pressure transducer, 
four Leeds and Northrup analog chart recorders, and an AC inverter. 
Additional experiments are being run on a rotational seismometer to 
differentiate between the rotational and compressional components of 
seismic waves, and a long-period liquid mercurv pendulum seismom- 
et er 
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VESIAC 12,852 VU 

BENIOFF, H., and S. W. SMITH, Study of Free and Forced Oscillations of 
tlie_Earth, Contract AF 49(638)-1299, California List, of Technolo.rv 
Pasadena, California 

The major experimental programs supported by this contract 
have been described in the Final Propress Report, AFOSR Grant No 
62-355 for 1 July - 30 September 1963.   Those projects that were 
underway but not yet completed at that time will be reviewed here' 
(1) Rotational Seismometer; (2) Mercury Pendulum; (3) Strain Seis- 
mograph; and (4) Data Analysis. 

VESIAC 11,760 VU 

BEN-MENAHEM, A., Deformation of a Non-Gravitating Elastic Sphere by 
a Fnute Internal Dislocation, Rept. No. 292-63. Contract AF 49fe?BÜ 
1337. Calif, inst. of Tech., Pasadena, Calif., 1965. 

An explicit tractable representation is obtained for the deforma- 
tion of a non-nravitatintr stratified elastic sphere by a shear disloca- 
tion of arbitrary orientation and depth.   The Papkovich solution of the 
elastostalic equilibrium equation is expanded into series of vector 
spherical harmonics and the Haskell-Gllbert matrix method is shown 
to be applicable.   A close form solution is obtained for the test case 
of a homogeneous sphere.   This solution can be derived alternatively 
from the dynamic analogue at the limit of zero frequency. 

A Green function is obtained from which the solution for finite 
dipolar sources is derived.   Properties of the displacement field are 
discussed. 

VESIAC 15,915-F VU 

BEN-MENAHEM, A., Source Studies from Isolated Seismic Signals   Rept 
No. 7885-1-X, CoHlract AF 49(638)-1337"- DA 49-Ö8röSA_m7 
SD-78, Calif. Inst, of Tech., Pasadena, Calif., 1967. 

The author outlines the historical development of source mecha- 
nism determinations and demonstrates the present state of the art by 
a few examples which siiow clearly the success, as well as the limi- 
tations, of existing methods.   Some new data are presented. 

VESIAC 12,581 VU 

BEN-MENAHEM, A., Summation of Certain Legendrc Series and Related 
Difference Equations, Contract AF 49"T638)-1337, Calif Inst of Tech" 
Pasadena, Calif., 1965. 

This paper gives a summation method for Legendre series. 
This is achieved by transforming the sum into an integral which in 
turn leads to a set of difference equations.   A general solution of 
these equations is obtained in terms of finite series of certain 
Legendre functions. 

The summation method given here can be used for other series 
with similar structure. 

BEN-MENAHEM. A., S. W. SMITH, and T. TENG, A Procedure tor Source 
Studies from Spectrums of Long-Period Seismic Body Waves, gontract 
AF 49(638)-1337. California Institute of Technology, Pasadena, Calif., 
1964. 
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VESIAC 10,193 VU 
AD 617 039 

The well-known first motion method of Nakano and Byerly is 
extended, generalized and combined with recent new ideas in body 
wave theory in order to set up a routine procedure for extracting 
source parameters from spectral analysis of isolated P and S pulses 
recorded at a net of standardized stations around a non-shallow source. 
The method consists of compensating the observed spectrums for 
instrumental and propagational effects.   A combined study of the re- 
sulting radiation patterns, initial phases, and the initial amplitudes 
will render information regarding the spatial and temporal nature 
of deep and intermediate earthquake sources as seen through the 
spectral window of 10-100 sec.    Described is when shorter periods 
can be used for source studies. 

\ ESI AC 16,662 VU 

BENNO, S. A., R. D. BAUER, Evaluation of the CPO Multichannel Filter 
Processor CPO, No. 4, Project VT/6704, Contract AF 33(657)-14648 
Texas Inst., Inc., Dallas, Texas, 1967. 

In the evaluation of the system as a detection device, results showed 
a 55-) ercent increase in the number of reported events from July to 
September 1966.   Other analysis for February and March 1967 showed 
that CPO recorded most events of magnitude £ 4.3; but at lower magni- 
tudes, CPO was able to detect small events from the southern hemis- 
phere while missing most large events from the northern hemisphere. 
Results comparing the number of reported events in 1967 using ,)r0. 
cessor and primary data showed that the analysts compiling the pri- 
mary data list had gained the ability to recognize small signals and 
groups of waves as true seismic events from their previous MCF- 
analysis work.   Perceptibility curves computed for the February and 
March 1967 data showed analysts able to recognize events as much as 
0.5 magnitude lower than before (he processor was installed. 

VESIAC 7471 VU 

BENTLEY-LLEWELLYN, N. .L, Study of a Three-Dimensional Seismic 
Detection System. Final ReptTTÜmitract AF 49(638MÖ84"C^iüm;yr 

Geophysical Corp., Tulsa, Oklahoma, 1963. 

In this study, the feasibility of instrumenting a three-dimensional 
array for long term operation has been demonstrated effectively for 
the first time.   The ability to beam a subsurface three-dimensional 
array in a unidirectional manner, and its signal-to-noise improve- 
ment potential, indicate that arrays of this type have merit.   This 
is particularly true when seismological observatories need to be 
located in areas in which the high surface noise level restricts de- 
tection and identification capability of surface arrays. 

BERCKHEMER, Dr. H., Investigation of the Dynamica 
low and Deep Earthquake Foci by Analyziu"" 

Process in Shal- 

VESIAC 13,400 VU 

 !_ • .» the Pulse Shape "of Body 
Waves, Annual Kept. No. i, AF 61(052)-Soi, fnsütut üfr. Meteorologie 
Und Geophysik, Frankfurt Am Main, Germany, 1965. 

A microfilm library of WWSSN seismograms has been estab- 
lished at Frankfurt    Equipment to convert seismogram traces into 
electric analogue values has been designed and built.   Model calcula- 
tions of body wave pulses from extending earthquake foci servo as an 
aid for the interpretation of seismograms. 
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Vl.SIAC 14,811 VU 

BERCKHEMER  11.. Investigation of the Dynamical Process in Shallow 
and Deep Earthquake Fci^TT^ÄH5iy/inu the Pulae Shape of Body 
WS^^Äniiual Report No. 2 lor 1 .luneTÜGr, to 3l May 1966. Con- 
tract AF 61(052)-801, Inst. fur MttMroIOgla und Cleophysik, Frankfurt 
am Main, Germany, 1966. 

An analon-to-di^ital converter has been built for use on I'SC&CS 
seismograms on microfilm.  Certain seismic events have been 
selected for the investigation of focal processes 

VESIAC 13,999 f VU 

BERCKHEMER, II., j»^ Ann.naltes and Crustal Structure tn German) 
Contract SD-78.TJiw: of Mich., t. S. T.. Ann Arbor. M.ch., 1966. 

This paper summarizes recent studies on sei miic anomalies by 
a number of investitfators, primarily from West Germanv. 

VESIAC 14,976 VU 

VESIAC 18,775 VU 

BERCKHEMER. H.. and B. AKASCHE, S.-ismic Ground Noise and Wind 
at the MsmdOftea) Ot)servatory Graefcnber^. Special Scientific 
Rept. No. 1, Contract AFW052V8grGeophys. inst.. Tech. I niv., 

Karlsruhe, Germany, 1966. 
Seismic ground noise and its relation to local wind conditions 

have been studied at the l.HSM seismograph station at Graefenlwr«, 
Germanv    Results have been reached on the lollawta(:   (D the con- 
position of the noise level of lontf-period horizontal ground move- 
ment- (21 the fact that the orbits of the short-pcri.Kl ground move- 
ment ■ho« similarity to surface waves of different tvpes; (3i the fact 
the frequency analysis of records from lonu-period hori/ontal seis- 
numrams has a imuximum in spectral amplitude between 40 and .0 
sef (4) the fact that the spectral amplitude of Hie wind pressure 
fluctuations increas-s linearly with the peri.id between 0.1 and 2.0 
sec     In two appendices, an anemometer and a ' search cm uil    for 
frequencv analysis with an electric malog < -.mpuler arc described. 

BERCKHEMER. H. and K. II. .lACOB. Investigation of the Dynamtcal Pro- 
.. "   iVEa thquake Foci by Analvzburthe ™**JW "   §555». , 
ViSrSTTlSnrnSiräirg 31 December Wl. t'ontrac   AF 61(052)- 
801. Inst. of Meteor. & Geophys.. Univ. of Frankfurt. Krankfurt. Ger- 

many. 1968 
The shape of recorded teleseisi.uc P-wave pulses is used to de- 

scribe earthquakes in terms of prop; •alinr. dislocations,   riic dis- 
tartU» influences of seismograph system and wave propa^t.on   h.ou.l. 
the earth's mantle and crust on the pulses are taken into ac. cum as 
•,s far as possible or necessary.   Model computations a| synlhelic 
bodV-WtVC pulses radiated from various types of propagating sources 
serve as a mean to Interpret observed pulses.    The analysis is carried 
out to some extent in the time domain and partiallv in the frequencv 

domain. 

BERCKHEMER. H.. ud K. H. JACOD. Sj^icS^ic IMses Inm, 
Propai-alini: Faulis. Scientific Reiwrl No. 1, Contract AF BUOW-Wl, 
.lohaim WoinMim (...elhe Universität. Frankfurt am Mam. (.ermanv. 

1965. 
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Vi:SIAC 14.112 vu A slmplo numvru-al nu-lluid is presi-ntcd tu lalculalr Ihi- displac«' 
menl pulses of lx>dv waves radiated from extending fault planes ID a 
homoueneims medium.   Seismic pulses for exN'iidin^ sources are ob- 
tained as a superposition o| HK- displacements from delayed point 
sources.   The variahility of the focus model includes:   the final focus 
sha|K.', final focus si/v. ceomelry of fracture propagation, fracture 
veloeitv ;»nd its variation with focus expansion and the type of force 
Mslem.   C'erlain statistical properties of the focal models are dis- 
cussed.   Also, a computer is desenhed which serves for the numeri- 
cal calculations of the displacement pulses radiated in different direc- 
tions as well as for further treatments such as spectral analysis, 
convolution with seismograph response, calculation of seismic enerf.v 
density.   Results are plotted for various focus models. 

\ KSIAC 0r)34 VI' 

IIKIUKIIIMIK. II.. .md N. .1   OI.IVKK. "Interpretation Of Seismic Arrivall 
with Parallel Travel lime Curves," /Ischr. f. Ocophyi., Vol. 21, pp. 
152-164. 1955. (Translated from C.erman). Contract SO-TH. 

Hv mean.- of .i miHlel t \pciiment, an attempt is made to explain 
the nature of the M. called parallel arrivals observed in seismic re- 
fraction studies, partuui.ii Iv l>v II. Reich.   Tae obtnred "parallel" 
arrivals are attributed to critical, or near critical reflections «illiin 
the upptl   I.e." r.    The surprisiiii;lv laift amplitudes of these A.ives 
in comp.uisoii with those of the direct P-wave are »'xplained «hen it 
is realized that tin obrarvMl surface mo'ion of the direct  I'-^ave Is, 
Indeed   •• Meond order effect also.    The process may take place in 
each layer oi i mnltllayered medium. Inelndlng caaea whera the under* 
lyiih' laver is of slower velocity, providing only th.it sufficient ill- 
oonllnulty In veloeitv and densitv exis's. 

V KSIAC 15.280 \r 

BEREZIN, i . M., and v. A, KUZIVANOV, "Nomoitrania for the Determination 
of Correction! f"i Amplitude. Temperature and Depth ol Bubowralon, for 
the Correction for 111«  Botvoa Effect, and of the Coefficient of Co-Oscilla- 
lion in Pendulum Obeervations .it Se.!." Trudv lust.. Fi/iki /emli, Akad, 
"■    il Mt. No. H, pp. 72-70.  I'lV). fTranslale.! ..op, RussianV CT.nl: 
DA 40-im.i 0SA-:u.t7. 

S«'veral nomot;rams are prnposed which facilitate the process in; 
of marine pendulum observ.itions. 

.id 

VKSIAC 20.292 Vt' 

Ml'ltti. K,, Crust.il Deformation. Itehase. Failure and  lilts in Alaska, 
rech. Rept.. Contract  N4f.20-70C-0031, I niv. of Alaska. Coll.   . 
Alaska. 19'0 

This technical report suniniari/es work done for the period under 
the following headinus     relemetrv NatWOlIc, SelsmlClty, Ci-ustal 
Structure, and failure in an Karthquake /oi.e. 

VKSIAC 20.454 VI 

HKRCi, K.. Crust.il Deformation. Release, • ..ire and Tilts in Alaska, 
Tech. Rept., Contract F44fi20.70C-00.Tl, I niv. of Alaaka, CiiUce 
Alaska. 1970 

Tins paper n-ports on the telemetry netvork operatlona being 
maintained in Alaska and on il.    . i .iincilv studies being done with 
the data from the network. 
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BERG, E., Deformation Release and Failure in an Earthquake Zone  Con- 
tract AF-AFÜSR-7U1-Ö6, Univ. of Alaska, College, Alaska, 1966. 

VESIAC 15,040 VU Deformation release in an earthquake zone is interpreted as the 
non-elastic part of the stress-strain curve leading ultimately to duc- 
tile failure.   A similarity to the fracture propagation in aluminum is 
pointed out.  The time interval found to accomplish the non-elastic 
part of the stress-strain curve in an earthquake zone is of the order 
of 1 year for a large shock and similar to those found by tilt record- 
ings in other areas.   Two examples for the Aleutian Arc and Alaska 
are presented. 

BERG, E., Fundamental and Applied Research in Seismology in Alaska 
Final Rept., Contract AF-AFOSR-701-64, Univ. t.f Alaska, Collece' 
Alaska, 1966. ' 

An^tPolt'452 VU Tw0 l5ermanent and on8 semi-permanent seismic stations have 
AU bJb 9b7 been established.   An earthquake catalog, which makes use of all 

available sources has been compiled, including earthquakes up to 
Summer 1965.   Energy release of the Aleutian Chain. Alaska, and the 
Southeast has been studied and mapped.   Also included is a discussion 
of the fault plane solutions of the earthquake of March 1964. 

BERG, E., Tectonic Movements and Deformation Release in Alaska  Con- 
tract AF-AFOSR-701-66, University of Alaska, Collef^TÄlasFa, 1967. 

VESIAC 16,517 VU In this report, the seismograph network that was established by 
the University of Alaska is described, the location and classification 
of earthquakes is discussed, and the specific research accomplishments 
to date are outlined. 

BERG, E., Tectonic Mn-ement and Deformation Release in Alaska, Final 
Rept., 1 January 1966 to 30 November 1967, Contract AF-AFÖSR 
701-66, Univ. of Alaska, Geophys. Inst., College, Alaska, 1968 

VESIAC 18,782 VU This report covers the research effort of the seismology-vol- 
canology section. The University's Geophysical Institute has estab- 
lished the large telemetry network, and accurate epicenter location 
of even small shocks is now routine work. Crustal structure deter- 
mination in the Tanana Brsin were attempted. The Fairbanks earth- 
quakes and aftershocks in June highlighted the necessity for further 
studies and yielded interesting outlooks on the mechanics of pre- 
failure stress. 

BERG, E., Tectonic Movement Deformation Release and Crustal Structure 
Studies in Alaska, Annual Rent.. Contract F4462f)-6Ar-nnr1A~Th^r  
of Alaska, Geophys. Inst., College. Alaska, 1968 

VESIAC 19,267 VU This report covers the following Tasks:   (A) The research effort 
conducted during the contract period; (B) The data transmission to 
ihe IBM Seismic Array Analysis Center; and (C) The installation of 
three borehole seismic instrument packages. 
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VESIAC 19,539 VU 

VESIAC 19,665 VU 

VESIAC 20,128 VU 
703 748 

BERG, E., Tectonic Movement Deformation Release and Crustal Structure 
Studies in Alaska, Quarterly Rept.. Contract F44620-fiftr-r)0fifi   iiniv 
of Alaska, College, Ala-.ka, 1969 

Operation of the six main stations has ccntinued.   Two additional 
vertical seismometers have been operated and recorded.   These two 
stations form a tripartite net with the main station PJD.   Epicenters 
of local earthquakes inside the network have been determined for 
magnitudes ^2 and mapped.   Work has continued on the Gilmore- 
Pedro Dome link. 

Work on the azimuthal distribution of horizontal tectonic pressure 
axis from fault plane solutions of earthquakes inside the network has 
continued.   A comparative study of the magnitude determination at 
individual telemeter stations is in progress.   The study of crustal 
velocities in central Alaska continues as well as the micro-earthquake 
investigation in the Fairbanks June 21, 1967 earthquake aftershocks. 

BERG, E,, Tectonic Movement Deformation Release and Crustal Structure 
Studies in Alaska, Quarterly Rept.. Contract F44620-6fiC-00e6. Univ. 
of Alaska, College, Alaska, 1969 

Dun.,, the report period the large aperture telemeter network 
in Alaska had been operated with the six main stations BIG   SVW 
TNN, PJD, BLR and SCM (U. S. C. & G. S. Station Code).   Two addi- 
tional vertical seismometers have been operated and recorded, one 
southeast of Fairbanks (telemeter station) and the other at the Geo- 
physical Institute.   These two stations form with PJD (north of Fair- 
banks) a tripartite net to study the continued seismic activity in the 
Fairbanks area. 

Teleseismic P-wave arrival times have been transmitted to the 
Coast and Geodetic &irvey in Washington, D. C.   Epicenters of local 
earthquakes inside the network have been determined monthly for 
magnitudes > 2 and mapped. 

BERG, E.. Tectonic Movement, Deformation Release and Crustal Structure 
Studies in Alaska. Final Rept. 1968 & 1969. Contract F44(i20-6ftr-(VMfl 
Univ. of Alaska, Geophys. Inst., College, Alaska, 1970 

The seismic telemeter system data now cover a total of three 
years record for central Alaska. Monthly epicenter maps for the con- 
tract period are given.   The tectonic pressure axis have been deter- 
mined using earthquakes occurring in the network.   Three borehole 
packages of the USO type have been installed in Gilmore, Paxson and 
McKinley.   It was found that the construction of the long-period part 
of the borehole package makes the LP-X component a very sensitive 
microbarograph, covering the period range from 15 sec to DC.   Tilts 
associated with local earthquakes of small magnitude at short dis- 
tances are discussed. 

Laboratory results on brittle rock failure seem to be valid for 
the earth crust.   If foreshocks occur at all, the "b" slope of the Gu- 
tenberg-Richter Relation, linking the log of the number to the magni- 
tude of the earthquakes, seem to indicate high average stress levels 
for small areas and prior to a small main shock, the larger areas 
associated wi^h relatively stronger earthquakes seem to be associated 
with lower g     -age stress levels. 
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VESIAC 13,547 VU 

BERG' E-. Triggering of the Maskan Earthquake of March 28, 1964 and 
Major Aftershocks by Low Ocean Tide Loads, ÄF7i\FÖSR-7öl-64 
Univ. of Alaska, College, Alaska, 1965. 

This study indicates that the March 28 Alaskan earthquake and 
aftershocks of mB • 5.5 (except for the first day) and located on the 
continental shelf have possibly been triggered by low ocean tide 
loads.   The observation is consistent with the principal compresslonal 
stress system deduced from fault plane solutions, the stress varia- 
tions of the ocean tidal loading being high enough to act as the trig- 
gering force. 

VESIAC 16,731 VU 
AD 663 237 

BERG, E., L. GEDNEY, S. KUBOTA, and K. HANSON, The June 21, 1967 
Earthquake Series at Fairbanks, Alaska:   Aftershock Locations  
^ff1!?.8 and Ma^nitudeS. Rfcut.  No. UAG-R-iaa,  Pnntr^t   A F-A FWIR 
701-66, Univ. of Alaska, College, Alaska, 1967. 

Recordings of about 50 aftershocks have been used to determine 
the extent of the fracture area for the 21 June 1967 earthquakes 
The area was found to be about 10 K 15 km with the major axis roughly 
oriented in a NW-SE direction.   Hypocenter depih varies from 6 to 
19 km, with most of the shocks being confined to a depth of 10 to 13 
km.   It was found that the Jeffreys-Bullen velocities, Vp    5.56 and 
ys - 3.37 km/sec, represent a close approximation of tlie velocities 
in the area.   Presented also are the telemeter network readings from 
June 21, 1800 GMT, to July 14 which include the aftershocks of mag- 
nitude 2.5 and upward. 

VESIAC 13,546 VU 

BERG, E., and S. KUBOTA, LONGSHOT. Seismic Recordinirs in Central 
Alaska, AF-AFOSR-701-64, University of Alaska. College, Alaska, 
1965. 

Experiment Longshol was recorded by six stations through 
Central Alaska and the recordings are presented.   A total of six sta- 
tions have been operated by the seismic group:   McKinley, Tanana 
Brooks, Black Rapids, Circle Hot Springs, and Paxom.   The instru- 
mentation at these stations is discussed, as well as station times 
coordinates and altitudes of each station, calibrations, higher filter 
settings, arrival times, direction of first motion and its amplitude. 
In all stations, the signal-to-noise ratio has been high enough to re- 
cord the relatively weak first compressional half cycle with ampli- 
tudes ranging from 6 to 13 millicrons. 

VESIAC 15,022 VU 

BERG, E., S. KUBOTA, and J. KIENLE. Preliminary Determination of 
Crustal Structure in the Katmai NatiönäTMonument. Alaska  Contract 
AK-AFOSR-701-64, Univ. of Alaska, College, Alaska, 1966. 

Seismic and gravity observations were carried out in the volcanic 
area of Katmai in the summer of 1965.   A determination of hypocen- 
ters has been attempted using S and P arrivals at a station located at 
Kodiak and two stations located in the Monument.   However, in most 
cases, deviations of travel times from the J-B tables were rather 
large.   A method based on P- and S-wave arrivals yields a Poisson's 
ratio of 0.3 for the upper part of the mantle under Kutmai.   «  jrage 
depth to the Moho from data in the same area is 38 km and 32 km 
under Kodiak. 
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VESIAC 19.979 VU 

HKRG   E.. S. LUKASIK. I. SIMON, and R. FAYLOK. et. al.. Summaries of 
.'apers Presented at Projecl VELA-UNIFORM AFCRL AFOgR Con- 
t^ctor Revjeu-, 4-a April 1968. Rept, No. ^Brr-^T-T.   Contract DA 
49-083. OSA^137. Univ. of Mich.. WRL. Inst. of Sei. & Tech    Ann 
Arbor. Michigan. 1969 

This report contains summaries or complete texts of 30 papers 
presented at the Projecl VELA UNIFORM AFCRL AFOSR contractor 
yarieW^ü"ferenCe Which was held in Arlinnlon, Virginia, in April 
1968.   The investitfalions cover the rant:e of seismolotjv from seismic 
arrays, through signal anomalies and travel times, to source mechanisms 
and come from the United States. France. Africa, Sweden   and Cier- 
many. 

VESIAC 20,184 VU 
AD 703 753 

VESIAC 16,660 VU 

BERC, ■., and R. RASMUSSEN. The Effect of Barometric Pressure Varia- 
ÜSIL^nt^U. S. O/-!^. period Seismol^feT-, Tech. KTTOTT- 

ngw^ö.-gsc^jö^ PflUMOC-oosi. Udv.of AuikTcouS. 

The particular manner of mechanical construction td Hie LMC- 

Period U. S. O. package is responsible for the pressure sensitivitv 
of the LP-X component.   The effect seems to be linear with pressure 
for periods larger than the seismometer period and short compared 
to the feedback signal time constant.   Under the particular Mtttng 
Of the Gilmore (GLM) installation, a pressure induced displacement 
of the x component is Ax ■   -13.8 mu (without feedback). 

Ap //bar 

Since the pressure induced displacements are considered a,-; ven 
undesirable noise for the instrument as either long period seismo- 
meter or as liltmeter the borehold was pressure sealed and the effect 
removed.   Records are presented to demonstrate the effect. 

BERG, E.. N. SPERL1CH, and W. FEETHAM. Large Aperture Seismic 
Tejemetering System for Central Alaska, ConTFäct "ÄF-AFOSH-7()l- 
66, Univ. of Alaska, College, Alaska,TM?. 

The Geophysical Institute has established and now operates  i 
Inc1^ *Pertttw seismic telemeter network in Alaska.   At present (May 
1967) five stations are operated and one more will be added shortly   ' 

The system is described in its technical details, including the 
remote site equipment and the method of recording al the Geophysical 
Institute. ' 

VESIAC 8759 VU 
AD 428 227 

BERG, ,T. W., The GNOME Explosion and its Bearing on Nuclear Test 
Detertton, uowr. wo. BD-BO, hit. Defenaa Ana^ses, Wash., B. C, 

The GNOME nuclear explosion was d. tonated in salt underground 
at Carlsbad. N. M. on 10 December 1962.   This explosion was probably 
the best documented explosion in history.   The object of this report 
is to a IMM the early analyses of the seismic data from the GNOME 
explosion in its relation to nuclear test detection.   To do this  the 
report is divided into three sections:   1) Source (The GNOME source 
in salt gave essentially the same signal strength as the RAINIER 
source in tuff scaled to 5 KT): 2) Propagation paths and recording 
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sites; and 3) Effects on the Geneva criteria. No major breakthrough 
in the area of detection methods were evident for the GNOME explo- 
sion seismic results. 

VESIAC 9784 VU 
AD 612 033 

BERG, .1. W., Theoretical and Field Studies of Seismic Waves Final Re- 
search Repi-, i April 1962 to 1 Aprin9eTrC^tFafrÄF^AFOSR-62- 
376, Oregon State Univ., Corvallis, Oregon, 1965. 

The goal of the research was to determine | method for evaluating 
the size of a seismic source using amplitudes and/or energy content 
of the seismic waves generated by the source.   Each distance range 
(local, near-regional, regional, and teleseismic) was considered 
separately to divide the major problem into several smaller ones 
During the report period only the initial seismic disturbance was 
considered for this work.   Eventually, this work should involve other 
phases as well as the initial P waves that were considered    Data re- 
corded from Gnome, Hardhat, Haymaker, and Shoal nuclear explosions 
were chosen to represent the seismic sources for this work 

VESIAC 12.55« VU 

BERG, 3. W. and T. LONG, Character of Refracted Arrivals. AF- 
AFOSR-49(638)-1403, Oregon State Univ., Corvallis, Oregon, 1965. 

A method is described which has been developed to distinguish a 
refracted wave that has been returned to the surface by a positive 
velocity gradient (direct wave) from a refracted wave that is bound 
to an interface and constantly radiates energy to the surface of the 
lower velocity medium (head wave).   Based on the theory of head 
waves and direct waves, this method utilizes the fact that the head 
wave is proportional to the integral of the direct wave.   Two criteria 
are given for discrimination between the refracted arrivals. 

VESIAC 13,313 VU 

BERIKASHVIL1. V. SH.. V. N. ZHARKOV. and T. B. YANOVSKAYA   "On 
the Velocity Profile of the Moon," Akad. Nauk.. SSSR. Izv. Fi/Jki 
Zemli, No. 7, pp. 9-21. 1965. (Translated^romRussüJH17CmitFa"6t 
DA-49-083 OSA-3137. 

The question of the distribution of the velocities of P and S waves 
in the depths of the moon is examined.   Use is made of the results of 
laboratory measurements of the influence of pressure, temperature 
and composition on the velocity of elastic waves in rocks, and also 
data on the distribution of P and S waves in the upper layers of the 
earth.   It appeared that the moon should have an anomalously broad 
layer of reduced velocities.   The reason for this is that the critical 
temperature gradient for the formation of a slow-velocity layer is 
proportional to the acceleration of gravity and on the moon this value 
is one-sixth as large as on earth.   Also, a disturbance of the Wiechert 
conditions below the lunar surface might exist. 

VESIAC 15,133 VII 

BERZON, I. S., "Approximate Methods of Quantitative Analysis of Isochrone 
Charts of Reflected Waves," Izv., Akad. Nauk SSSR, Ser Geofiz., No. 3, 
pp. 252-262, 1956. (Translated from Russian), Contract DX49^083 
OSA-3137. 

Approximate methods of interpretation of isochrone charts of 
reflected waves for non-planar interfaces with small angles of inclina- 
tion are explained. 
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VESIAC 17,309 VU 

BERZON, I. S., "On the Calculation of the Horizontal Velocity Gradient 
in Covered Media in Interpreting the Travel-Time Curves of Refracted 
Waves     Trudy Geofiz. Inst.. Akad. Nauk. SSSR. No. 35, pp. 258-268 
1956, (Translated from Russian), Contract DA 49-083 OSA-3137. 

The problem of errors in determininB the angles of inclination of 
refraction boundaries due to the neglected horizontal velocity gradient 
V in the covered medium is examined. 

The author presents an approximate method for calculating the 
horizontal velocity gradient V while interpreting the travel-time curves 
of refracted waves. 

VESIAC 15,281 VU 

BERZON, I. S-, "Some Questions in the Interpretation of Time-Distance 
Curves of Reflected Body Waves," Trudy Inst. Fiziki Zemli   Akad 

Methods are proposed for determining the velocities of transverse 
waves on time-distance curves of reflected body waves in the case of 
single-layer and two-lay.<r covering media.   With the proposed methods 
tt is possible to determine the type of recorded body waves simultaneo^ly 
Examples are g ven for the analysis of the types of body waves arul ' 
curv^T l0^ e Velocities according to experimental time-distance curves of body waves. 

VESIAC 11,979 VU 

BESPYALTOV, B. I., "Certain Problems Related to the Theory of Multi- 
channel Recording in Seismic Exploration," Priladnaya Geof, Vol. 25 
pp. ^0-36, 1960, (Translated from Russian), Contract SD-78. 

From 1955-1958, a lai ^e volume of experimental work was 
carried out in the Saratov and Stalingrad regions along the Volga by 
he lower-Volga section of the VNIIGeofizika and by the seismic 

laboratory of the VNIIGeofizika relating to multichannel recording 
This work involved the analysis of a number of theoretical and practi- 
cal problems; especially important were the method of analysis devel- 
oped for the directional effect in an impulse system of oscillations 
and the statistical effect of various interference systems (among them 
multichannel recording with seismic receivers), as well as a pro- 
cedure for studying a wave picture yielding data for determining the 
op imum parameters of multichannel recording with seismic receivers 
using this method. 

VESIAC 13,372 VU 

BESSONOVA, E. N.,   'The Propagation of Longitudinal and Transverse 
Plane Waves in an Infinite Viscoelastic Maxwellian Medium " Akad 
Nauk SSSR Trudy Inst. Ftzlk. Zeml.. No. 11, pp. 155-172   1960 '' 
(Translated from Russian),"Contract SD-78. 

In this report it is demonstrated mathematically that when a 
nonstationary plane wave passes ihrough a Maxwellmedium   its 
shape, velocity, and intensity change greatly in the process of propa- 
gation.   In the case of transverse waves, the original vibration decavs 
exponentially, and in place of it a L-P vibration forms which decays 
little, but is also of very low intensity.   In the case of longitudinal 
waves, the initial disturbance, proceeding with the velocity a, gradually 
is transformed into a smoother disturbance procec ling with a definite 
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velocity.   It follows from the presented calculations that the relaxation 
of time T in the upper part of the core satisfies a number of stated 
inequalities. 

BEST, W. J., R. CAERE, Penas Seismic Array Operations and Stmty of 
Aftershocks in Central Andes, Sei. Rept., Contract AF-AFOSR 792- 
65, San Calixto Inst., La Paz, Bolivia, 1969 

VESIAC 19,277 VU Several changes in instrumentation were made in the seismic 
array, tyse LRSM, near the village called Penas, 55 km. from La Paz. 
Basic problems of seismicity and crustal structures of the Andes 
region have been studied and are abstracted in this report. 

BINDER, F., Array Research - A Study of Directional Wiener Filtering 
Using theTFO Crossarray, Special Report No. 14, Contract VT/4053, 
AF 33(657)-12747, Texas instr., Inc., Dallas, Texas, 1966. 

VESIAC 15,737 VU The purpose of this study is to determine the effectiveness of 
directional processing using the TFO crossarray. 

Directional niultichnnnel filter systems were designed using 
measured-noise correlations and a specific high-velocity plane wave 
as signal.   Then, the noise used in the design was computer-processed 
and compared to an infinite velocity processor, a straight summation, 
and where possible, a beam-steering. 

BINDER, F. H., Correlation Between Storms at Sea and LASA Long-Period 
Noise - Large-Array and Noise Analysis. Special Sei. Rept. No. 17, 
Project VT/6707, Contract AF 33(657)-16678, Texas Inst., Inc., Dallas, 
Texas, 1967. 

VESIAC 17,435 VU Wavenumber and frequency spectra of nine long-period noise 
AD 826 821 samples recorded at the Montana LASA were compared to wave-height 

charts for the nearest available time.   No attempt is made to give a 
comprehensive explanation of the relationships between seawave 
activity and long-period seismic noise. 

A study of these nine noise samples suggests that, in general, the 
spatial organization of the LASA long-period noise cannot be pre- 
dicted by examination of wave-height charts.  With one exception, 
strong point-like noise sources generally seem to be associated with 
areas of high wave activity impinging on a land mass.   Strong wave 
activity in the Pacific Basin not in contact with any land mass does 
not generate observable long-period noise.   Relatively quiet days do 
not show areas of strong wave activity impinging on land masses. 

BINDER, F. H., K-Line Spectral Analysis of LASA Short-Period Summer 
Noise, Special Rept. No. 18, Large-Array Signal and Noise Analysis, 
Contract VT/67Ü7, AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas, 
1968 

VESIAC 18,527 VU This report discusses some additional applications of K-line 
AD 835 372 spectra to the LASA short-period noise analysis.   Two summer noise 

samples were processed to compliment the work performed pre- 
viously on eight winter noise samples.   In addition, an experiment 
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was conducted to determine if significantly better results could be 
obtained using 21 min of noise instead of 7 min to estimate the sta- 
tistics. 

VESIAC 16,072 VU 
AD 813 146 

BINDER, F. H., Large Array Signal and Noise Analysis. Quarterly Report 
No. 3, 3 December 1966 Through 2 March 1967rCrmtract VT/6707, 
AF 33(6S7)-16678, Texas Instruments, Inc., Dallas, Texas, 1967. 

This report describes the work done on Project VT/6707, con- 
tract AF 33(657)-16678 for the period, December 3, 1966 through 
March 2, 1967. 

VESIAC 17,029 VU 
AD 822 404 

BINDER, F. II., Large-Array Signal and Noise Analysis, Quarterly Rept. 
No. 5, Project VT/6707, Contract AF 33(657)-16678, Texas Inst., Inc. 
Dallas, Texas, 1967. 

This quarterly report is a summary of the progress on LASA 
Evaluation during the period 26 June 1967 through 30 September 
1967.   Progress is reported on the following studies:   (I) short and 
long period noise analysis; (2) signal dissection;   and (3) high reso- 
lution spectra of short-period signals. 

VESIAC 17,023 VU 

BINDER, F. H., Large-Array Signal and Noise Analysis - Rcpt. No. 12 - 
Analysis of Long-Period Noise, Special Sei. Rept., Contract VT/6707, 
AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas, 1967. 

This report presents the results of the analysis of nine long-period 
noise samples recorded at the Montana LASA between 12 November 
1966 and 7 February 1967.   This analysis was undertaken to describe 
the salient characteristics of the long-period noise.   Particular atten- 
tion was given to spectral analysis, coherence among channels, spatial 
organization, identification of modal content, and identification of 
noise sources.   Results of the analysis of the long-period noise indi- 
cates that the noise generally appears to be related to storms and is 
probably the result of wave activity in the North Atlantic and North 
Pacific. 

VESIAC 17,120 VU 

BINDER, F, H., Large-Array Signal and Noise Analysis - Special Set. Rept. 
No. 13 - Short-Period Noise Coherence Among Suharrays, Contract 
VT/6707, AF 33(6571-16678, ARPA Order No. 599, Texas Inst.. Inc., 
Dallas, Texas, 1907. 

Much of the analysis of the mantle P-wave noise proposed for 
this contract depended on the ability to perform coherent processing 
by treating seismic noise as a compilation of plane waves using the 
large aperture available at LASA.   The subarray outputs should be 
P-wave-limited, and the large array could be used to dissect the P- 
wave noise; therefore, it is extremely important to understand the 
coherence of the subarray outputs.   Presented are results of measured 
2-channpl and multiple coherence, indicating that the subarray outputs 
generally are moderately coherent below about 1 cps only within the 
B ring of the subarrays.   A study of these coherences suggests that 
the most reasonable models would give little coherence between A0 
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and the E and F rings.   Comparison of model-study results with mea- 
sured coherences suggests that a considerable portion (25 percent or 
more) of the subarray output power is not interpretable as seismic- 
energy. 

VESIAC 18,517 VU 
AD 836 632 

BINDER, F. H., Large-Array Signal and Noise Analysis, Quarterly Rept. 
No. 8, 1 April 1968 to 30 June 1968, Contract VT 6707, AF 33(657 W 
16678, Texas Inst., Inc., Dallas, Texas, 1968 

This report is a summary of results obtained on Contract AF 33 
(657)-16678, LASA Evaluation, during the period 1 April 1968 through 
30 June 1968. 

VESIAC 19,276 VU 
AD 846 551 

BINDER, F. H., Large-Array Signal and Noise Analysis, Final Rept., 
tract VT/6707, AF 33(657)-16678, Texas Inst., Inc., Dallas, Texa 
1968 

Large-Array Signal and Noise Analysis, Contract AF 33(657 
16678, has been a 2-year study of seismic signals and noise reco 
at the Large-Aperture Seismic Array (LASA) in Montana. The fi 
of this program are summarized in this final report. All results 
been previously published in 24 special scientific reports. Work 
formed under the LASA contract can be divided into six mnjor c? 
gories; discrimination studies (earthquake vs explosion), slwrt-p 
noise studies; f-IT spectra processing and research: long-prriod 
analysis: long-period signal analysis and extraction studies; and 
period signal analysis and extraction studies. 

Con- 
s, 

rded 
ndings 
have 
per- 
te- 
eiiod 
noise 
short- 

VESIAC 20,259 VU 
AD 870 778 

BINDER, F. H., A Preliminary Study of Techniques for Routine Matched 
Filtering of Surface Waves, Seismic Array Processing Techniques, 
Tech. Rept. No. 4, Contract VT 0701, F33657-70C-0100, Texas Inst,, 
Inc., Dallas, Texas. 1970 

This report discusses the study made on the effectiveness of 
various matched filters for processing surface w../es of events in 
the Kuriles as recorded at LASA.   The correlation coefficlc nts and 
signal-to-noisc improvements are presented for matching waveforms 
which include master events, a chirp waveform, and waveforms 
generated from crustal models.   Based on the results of this study, 
procedures are recommended for implementation of large scale 
matched filtering at the SAAC center. 

VESIAC 19,932 VU 
\D 862 225 

BINDER. F. H., Seismic Array Processing Techniques. Quarterly Rept. 
No. 1, 15 July to 15 November 1969. Contract VT 0701, F33657-70C- 
0100, Texas Inst., Inc., Dallas, Texas, 1969 

This first quarterly report discusses progress in the categories 
of adaptive techniques for designing fixed filters off-line, on-line 
adaptive processing techniques, long-period array data analysis, 
short-period 37-element array data analysis. High Resolution Wave- 
number spectra displays of seismic array data, a"d suboptimal multi- 
channel digital filters. 
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BINDER, F. H., Seismic Array Processing Techniques, Quarterly Rept. 
No. 2, 15 November 1969 to 15 February 1970, Contract VT/0701 
F33657-70C-0100, Texas Inst., Inc., Dallas, Texas, 1970 

VESIAC 20,124 VU This second quarterly report discusses progress and initial 
"D 8t'6 172 results in the categories of adaptive techniques for designing fixed 

filters off-line, on-line adaptive processing techniques, long-period 
array data analysis, short-period 37-element array data analysis. 
High Resolution wavenumber spectra displays of seismic array data, 
and suboptimal multichannel digital filters. 

BINDER, F. H., Seismic Array Processing Techniques. Quarterly Rept. 
No. 3, 15 Feb. to 15 May 1970, Contract VT 0701, F33657-70C-0100 
Texas Inst. Inc., Dallas, Texas, 1970 

VESIAC 20,300 VU This report discusses work progress and summarizes results 
AD 870 765 obtained.   The work categories are:   Design of fixed multichannel 

filters off-line; on-line adaptive processing; long-period array data 
analysis; short-period TFO array data analysis; and Hi resolution 
wavenumber spectra displays of seismic array data. 

BINDER, F. H., Seismic Array Processing Techniques. Final Rept.   Con- 
tract VT 0701, F33657-70C-0100. Texas Inst., Inc., Dallas, Texas 
1970 

VESIAC 20,425 VU Summarized in this report are 1) experience in array processing 
AD 876 386 of seismic data using adaptive algorithms, including present and pre- 

vious contracts and an extensive bibliography to work done at Texas 
Instruments on this subject; 2) long-period array-processing work 
under (his contract, which includes long-period signal-separation 
studies, a study of matched filtering for Rayleigh waves from the 
Kuriles recorded at LASA, a study of the UBO and TFO long-period 
noise fields, and a study of the Nepenthe technique for extraction of 
surface waves; 3) a study of the offline design of multichannel velocity 
filters for seismic arrays, with tradeoffs among various techniques 
examined in detail; 4) the noise field and array capabilities af the 
extended TFO short-period array; 5) some special problems, including 
an attempt to remove stable structural lines and a niw technique for 
converting multichannel filters specified in the frequency domain 
back into time operators; 6) the creation of a motion picture of high- 
resolution wavenumber spectra of seismic-array cfata; and 7) an 
appendix containing abstracts of all special technical reports pub- 
lished under this contract. 

BINDER, F. H., and J. P. BURG. Array Research - Wavenumber Analysis 
of TFO Long-Noise Sample, Special Rept, No. 17, Contract VT 4Ö53 
AF 33(657)-12747, Texas Instr., Inc, Dallas, Texas. 1966. 

VESIAC 15,177 VU This report presents some wavenumber spectra of ambient 
AD 803 360 noise recorded at Tonto Forest Observatory which showed excep- 

tional simplicity.   The coherent noise showed a very strong peak cor- 
responding to a directional surface-mode wavetrain with frequency 
of about 0.2 cps, and two strongly concentrated peaks of body-wave 
energy which were stable over a fair bandwidth. 
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VESIAC 16,912 VU 
AD 820 578 

T11686 Peaks in the wavenumber spectrum appear to be related 
to two strong storms, one in the North Atlantic just off the coast of 
Newfoundland and the other in the North Pacific! south of the AW 
t Id IIS, 

These wavenumber spectra indicate that body-wave noise can be 
highly concentrated in f-k space and that large ocean storms may be 
a sigmHcant contributor to body-wave noise 

BINDER   F. H    T. D. LANEY, and T. W. HARLEY, Large-Array SiKnal 
and Nurse Analysis. Long-Period Signal Waveform SimilarVfv af 
LASA  Sei   Rept. No. 9, Proieci" Vl/bW/, Contract AF 33(657)- 
Texas Inst., Inc., Dallas, Texas. 1967. 16678. 

The similarity of signal waveform for four long-period events across LASA was studied    The analys.s ^       ^ ^P^^      ents 

differences m waveform but not on amplitude differenVes.   Waveform 
was found to be very similar between subarrays for P- and S- tvne 
phases but not as similar for surface waves due to dispersion    One 

ihet^ US
v
ed t<;.StUdy the Variati0" of P-Wave amplitudes acrosT 

the array.   Variat;onS were less than 2.5 db, which suggests that 
amplitude equalization may not be necessary prior to multichannel 
processing of long-period events.   Variation^ surface-wave a"" 
muth as a function of frequency was studied for one event, and no 
appreciable variation was observed. 

VESIAC 16,741 VU 

BLANEY J. I. J. F. DEVANE, S. J Evaluation of gglsmtg Instruments 
and Bas.c Research on Seismic Wave Propagation. Interim Sri Ron. 

se0üsraiC96?1'' 19(6:JÖ,-6067• Coston C(,lleKe- Chestnut Hill, Massachu- 

This report contains a complete description of a portable FM 
seismic transmitting and receiving system capable of unattended oper- 
ation.   Each seismometer signal is preamplified and conditioned for 
FM transmission.   The receiver recovers the signal and conditions 
it for recording, either directly or on magnetic tape. 

A computer controlled system for the calibration of seismometers 
is de. cnbed.   The end product is a response curve in terms of both 
amrhtude and phase. 

VESIAC 8017 VU 

BOCHUM   H. B., H. BERCKHEMER, H. CLOSS, and W. HILLER   "Pro- 
«US ° J) R

f
e
f
S!arC

lI
1 Proeram for a Seismic Station with Modern Equip- 

S,'co^cfS      RKeWerkSChaftSkeS'Sei BUChUm- Germa^ 
This report draws up in some detail five problems needing cover- 

age in a complete seismic station, and suggests simply that the prob- 
lems indicated should give impetus for new instrumentation. The five 
areas of concern are: 1) Seismicity in central Europe; 2) Microseismlc 
ground disturbance: 3) Seismic surface waves; 4) Seismic body waves' 
and 5) Distinction of natural and artificial seismic events. The most ' 
significant difficulties in each area are explained. 
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VESIAC 12,444 VU 

BODNYI, G., A. FABIAN, and B. KOVACS, "Theoretical Considerations 
in the Design of a Seismic Unit with Magnetic Recordin{r," Gcofizikai 
Kozlemenyek, Vol. 13, No. 4, pp. 423-437, 1964, (TranslatedTF-ÖS  
Hungarian), Contract SD-78. 

This paper deals with non-linear distortions of automatic gain 
control and of FM circuits.   A suitable control characteristic and 
selected electronic components perform essential operations of the 
control element.   A connection exists between the distortion factor 
the central range, the circuit constants and, indirectly, the time con- 
stants of the AGC.   For the FM device, the modulating voltage and 
the frequency of the modulator are linearly related. 

VESIAC 13,371 VU 

BOKANENKO, L. I., "Checking the Sensitivity of Seismic Recording Chan- 
nels.    Akad. Nauk SSSR. Trudy Inst. Fizik, No. C. pp. 320-335   1959 
(Translated from Russian), Contract SD^T8 

The problem of checking the sensitivity of seismic recording 
channels from a seismograph system is examined.   This can be 
accomplished by an inertial method through (he application of force 
to the housing of the seismic receiver.   As a result of this application 
of force, the characteristics of the seismograph system are different 
from the characteristics of the same system in those cases in which 
the force is applied on the ground.   Experimental data confirming 
the theoretical calculations are presented. 

VESIAC 10,560 VU 
AD 615 C21 

BOLLINGER, G, A., W. STAUDER, Stal.stical Evaluation of the Focal 
Mechanism Solution for Thirly-Six 1962 Eä^naReiTT^onEicOF- 
AFOSR 62-458, St. Louis Univ., Sf, Louis, MoTrT965. 

Die S Wave Project for Focal Mechanism Studies underway at 
St. Louis University has recently completed a study of thirty-six of 
the larger magnitude earthquakes that occurred during 1962'.   Well- 
determined solutions employing a double-couple model were obtained 
for twenty-three of these shocks and tentative solutions for the re- 
maining thirteen.   This study attempts to specify the agreement be- 
tween the observed data (direction of first motion of the P wave and 
polarization angle of the S wave) and the theoretical values of these 
data as implied by the focal mechanism solutions obtained. 

VESIAC 17,617 VU 
AD 665 120 

BOLT, HA., T. V. McKVILLV, The Central Callfornlan Large-Scale Sels- 
miicjVrray, Sei. Kept. Annual, Rept. No. 1506-15. AFlÖTeSHTTSOtT  
Ui iv. of Calif., Berkeley, Calif., 1967. '     ' 

Two linos of research using the Univ. of California telemetered 
network of seismographs have been developed in 1967.   The first is 
the derivation of focal mechanisms of many small local earthquakes 
in order to throw light on the regional tectonic stresses.   The second 
Is the computation of dt/dA for S waves across the array and its 
variation with azimuth.   Both these studies are providing novel obser- 
vational results; in neither case has more than a start been made on 
the theoretical and Inierentlal aspects. 
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VESIAC 19,307 VU 
AD 683 751 

DOLT, D. A. and T. V. MCEVILLY, The Central Californian Lai-KC-Scale 
Seismic Array. Annual Rept., Jan. 1 - Dec. 31, 1968,"R^rN5rra5e~- 
ia. Contract AF 49(638)-1506, Univ. of Calif., Berkeley, Calif., 1968 

General lines of research have depended heavily on the U. C. 
network in the last year.   Properties of S waves from local earthquakes 
have received special attention.   A systematic study of renional tec- 
tonics usinn precise determinations of the seismicity and first-motion 
P polarities has been completed. 

Crustal structure within the area has received further study and 
a study of aftershocks and "collapses" which nre recorded on the 
Berkeley network stations,particularly Jamestown, following atomic 
detonations in Nevada was started. 

VESIAC 11,336 VU 

BOLT, B. A.. T. V. MC EVILLY, A. BRUCE, and C. LOMN1TZ, Research 
on the Central Californian Laruc-Scalc jeismic^Arniv. Semiannual 
Tech. Hunm, Rept., January - May 1965, Contract AF 49(638)-1506 
Univ. of Calif., Borkeley, Calif., 1965. 

This report is entitled "Research on the Central California 
Large-Scale Seismic Array."   Included are:   background and objec- 
tives of the Contract; technical status; research completed; local 
seismicity; B discussion of the proposed Mendocino of-snore seis- 
mic experiment.   Three papers arc included under "research com- 
pleted":   they concern the Central California LarKe-Scale Array; the 
Invarlancea of the magnitude-frequency relation and simulation of the 
California earthquake sequences by Monte Carlo Methods; calibration 
of the World-Wide Station seismometers, BKS-LP.   Concerning these 
seismometers, an "earthquake alnrm" is discussed. 

VESIAC 15,539 VU 
AD C47 554 

BOLT, B, A., T. V. MCEVILLY, and C. LOMNITZ. Research on the Central 
ggMi'T'JJIl.'1 La'^c-Sci'lc Seismic Array. Semiannual Tech. Summ. Rept 
Rept. No. 1506-11, Contract AF 49(63B)-1S06, University of California 
Berkeley, Calif.. 1966. 

A ten station telometric network was operated durinp 1965-1966. 
The array is 240 km long (priest Valley to Berkeley) and 160 km wide 
(Granite Creek to Jamestown).   The network has allowed high-quality 
simultaneous recording of seismic signals on film and magnetic tape. 
A study of the morphology of earthquakes in central and northern Cal- 
ifornia has been carried out, and is discussed.   Also, three earthquake 
sequences associated with main shocks of magnitude 5 and greater have 
been analyzed.   Work has been done on the propagation of P, pP. and 
PKI1 waves from teleseisms across the array. 

VESIAC 14.628 VU 

BOLT, B. A., T. V. MC EVILLY, and C. LOMN1TZ, Research on the 
CentralCaUfornÜm Large-Scale Seismic Array, Semi-Annual Tech 
Summ. Rept. for December 1965 to May 1966, Rept. No   1506-8 
Contract AF 49(638)-1506, Univ. of Calif., Berkeley, Calif.. 1966. 

This report discusses progress made in seismic data processing 
and In studies concerned with P, S, and surface waves; microearth- 
quakes and aftershocks; and crustal structure. 
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VESIAC 5496 VU 
AD 439 072 

BOLT. D. A and T. TURCOTTE. Computer Location of Local Earthquakes 
willun the Berkeley Seismomapliic NetwoiCTÖnTfact Uo. At^ TOWIT: 
904, Univ. of Calif.. Berkeley, Calif.. 1Ö63. 

The Berkeley seismograph network described here, allows at 
present a much more precise determination of the position and orimn- 
limo of earthquakes within the region of central and northern California 
than previously possible.   Measurements of the main recorded seismic 
phases are placed by station staff directly onto Hollerith format sheets 
A program which has been coded for an IBM 7090 which sorts out the 
travel-times from a provisional earthquako focus to each station for 
the mam recorded phases is discussed.   Calibration of the location 
method has been made usin« observed arrival-times from nineteen 
quarry blasts and underwater explosions. 

VESIAC 8597 VU 

A Study BOLT. B. A.. T. TURCETTE. S. UD1AS and M. BLACKFORD. 
of Focal Mechanism and Aftershock Characteristics of Small Earth- 
quakes, Semiannual Tech. Summ. Rept.. Contr. N()7AF"?^3T^5OT 
Univ. of Calif., Los Angeles, Calif., 1964. 

This report includes a general outline of the main activities of 
station personnel associated with the project and the main innovations 
in the project during the time considered.   Subsequent sections are 
technical summaries of these specific phases of the study   Telemeter 
Network. Northern California Seismicitv, Quarry Blasts, Local Earth- 
quakes and Sequences, Statistics of Occurrence and Focal Mechanism 
and The Network as an Array. 

VESIAC 17,313 VU 

BONCHKOVSKI1, V. F., "Deformation of the Earth's Crust Under the 
Influence of External Forces," Doklady Akad. Nauk, ESSR   Vol  GO 
noo LP1,• 981-984- 1948- (Translated rrom AitlUa), Contrad DA 49. 
083 OSA-3137. 

From preliminary data the author undertakes a study of the rela- 
tionship between tilt and atmospheric pressure resulting from con- 
crete observations of both these phenomena and to make a decision 
concerning the magnitudes of the moduli of rigidity of these hvers 
which are subject to dip.   On the basis of the modulus of ripdity   it 
is not difficult to determine the actual elastic clefoiniations of the 
earth's surface. 

VESIAC 12,336 VU 

BONCHKOVSKII, V. F., "A Method for the Determination of the Velocity 
of Transverse Surface Waves for Constructing Dispersion Curves " 
J^-^J^jJii'HlL^SR. Ser, Geopr, i. Geofi/.., No, 24. pp. 345-350   1941 
(Translated from Russian), Contract SD-18, 

A graphic method is described for calculating the velocities of 
propagation of seismic surface waves.   This method is used In studying 
the seismonrams of earthquakes resulting in dispersion curves charac- 
terizing the differences in the thickness of the earth's crust under 
plane and mountainous terrain. 

BONCHKOVSKII. V. F., "Some Generalizations of the Results ot Observa- 
tions of Inclinations of the Earth's Surface," Trudv Inst. Fi/.iki ZonU 
Akad. Nauk, SSSR, No, 7. pp. 3-60, 1959, (Tranilafed from Rutsian). ' 
Contract DA 49-083 OSA-3137. 
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VESIAC 15,718 VU 

folfowed 0f bUrnlnB COal '" underground gasification is 

VESIAC 12,051 VU 

B0,Zf S %& ^ 0Vhe CaUSeS "' "" E»'*'' Currents." 

fi,« J   i        ■•»*«»*«" lUKraina;.   The results of harmonic anaiusic „f 

VESIAC 15,313 VU 
AD 805 759 

VESIAC 9962 VU 
AD 457 823 

Zert^irj- '"""r 0n the ^^ contribution of veylarge- 

D00^;1!:tt:n
H'c;nt

i!!yS,iS °f ^StejLg Method for Seismic Si.nal 
uetechon, SDL Kept. No. 110, Project V I/ÜOM   AF SSTBITI   mv 
Un.ted ElectroDynamics, Inc . Teledyne, Inc., Al^Ha/va.! IM'B 

BOOKER  AH.   Estimation of Network rapnh.i.u,   Coatr. No. VT 2037 
AF 33(657)-12^v. United H^o^nferic. Pasadena, Calif. 
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VESIAC 7568 VU The purpose of this report is to describe a general computer 
program which was developed to evaluate the capability of various 
networks of seismograph stations to detect earthquakes or nuclear 
explosions.   Application, limitations, and recommended refinements 
of the program are discussed.   The primary input information is: 
1) number, locations, and characteristics of stations; 2) measured 
or assumed station noise distribution; 3) signal amplitude variation 
with distance and magnitude; 4) representative sample of epicenter 
locations.   The output information is:   a) estimated network and 
station capabilities; b) estimates of the number of detected events; 
c) repetition of a and b for selected subsets of the set of stations 
or of selected epicenter locations. 

VESIAC 7485 VU 

BOOKER, A. H., Numerical Evaluation of Symmetric Polynomials, Contract 
VT/2037, AF 33(657)-74^7, United ElectroDynamics, Inc., Pasadena, 
Calif., 1964. 

An algorithm is developed for representing the elementary sym- 
metric functions in terms of a family of symmetric functions which 
are easier for numerical evaluation than the elementary symmetric 
functions.   As an application of the result, the problem of determining 
the probability of at least alpha of N independent event probabilities 
is considered. 

VESIAC 12,911 VU 
AD 626 408 

BOOKER, A. H., M. M. BACKUS, Array Research Preliminary Report Matrix- 
Multiply Detection Processing of Array Data, Special Report No. 8, 
Contract AF 33(657)-12747, Texas Instruments Inc.. Dallas, Texas, 
1965. 

Described is probabilistic processing —a method of processing 
the output data of an array of seismometers with •ho aim of delecting 
earthquake or underground nuclear blasi signals i 
ambient seismic noise. 

ihe presence of 

VESIAC 18,066 VU 
AD 832 007 

BOOKER, A. H., R. ,1.  HOLYER, Prediction Error and Adaptive Maxi-  urn- 
Likelihood Processing - Advanced Array Research, Spec   Rept. No.TT^ 
Project VT/'7701, Contract F33657-67C-0708, Texas Inst, Inc., Dallas, 
Texas, 1968. 

Adaptive multichannel prediction error filtering is compared to 
conventional optimum Wiener filtering for 10 types of array data. 
Adaptive maximum-likelihood signal extraction is compared to Wiener 
filtering for three sets of data;   the three sets are composed of actual 
signal, artificial signal with varying magnitude and velocity, and a 
composite of noise data.   Comparison of the two methods is based on 
total mean-square-error and the distribution of the error power with 
frequency. 

VESIAC 7093 VU 

BOOKER, A. H. and W. MITRONOVAS. Power Spectral Density. Energy 
and Cross-Spectra peterminaturn, Contr. No. VT 2037, AF 33(657)- 
TTSTTl'nited ElectröDvnamics, Inc., Pasadena. Calif.. 1962. 

A short description is g^o". of an analog and a digital method 
of computing power spectral density (PSD).   These methods are 
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applied to common data and the results are presented.   A comparison 
of the methods is made and the effects of parameter variation are 
noted. 

BOOKER, A. H. and C. Y. ONG, Effects of Oversampling on Time-Adaptive 
Filters, Special Rept. No. 1, Advanced Array Research, Contract VT, 
7701, F33657-68C-0867, Texas Inst., Inc., Dallas, Texas, 1968 

VESIAC 19,396 VU Independent time series data, consisting of white noise with 
different degrees of oversampling, have been used to study the effect 
of oversampling on the time-adaptive prediction filter.   If the data 
are oversampled, false gain occurs in the adaptive prediction results. 
The false gain depends on the degree of oversampling, the number of 
channels used in making the prediction, the filter length, and the con- 
vergence parameter. 

Two adaptive algorithms—one having a constant convergence 
parameter and the other having a variable convergence parameter - 
are discussed in this report.   Particular cases of the prediction mean- 
square-error function of the time-adaptive filter are derived and com- 
pared to the empirical results.  Although the false gain can be quite 
severe for high rates of adaption, rates of adaption can be selected 
in terms of theoretical maximum rates of adaption so that the false 
gain is not significant—even for oversampled data cut at 1/20 of 
the folding frequency. 

BOOKER, A. H. and C. Y. ONG, Multiple-Constraint Adaptive Filtering, 
Advanced Array Research Special Rept. No. 3, Contract VT, 7701, 
F33657-68C-0867, Texas Inst., Inc., Dallas, Texas, 1969 

VESIAC 19,753 VU The principle of processing multichannel data to minimize noise 
AD 855 398 and yet pass a theoretical deterministic signal with no distortion has 

been used extensively in the past. This report contains a generaliza- 
tion of this coustraint method so that many deterministic signals can 
be considered simultaneously. 

An adaptive method for designing the optimum noise-rejection 
multichannel filter is described; this method preserve« the initially 
specified desired response of the filter to each of the deterministic 
signals.   A sample of vertical-array data containing a signal is used 
to illustrate the procedure. 

The effect of initial filter response on noise rejection, the apparent 
time necessary to adapt, and actual signal distortion are some of (he 
topics discussed in detail. 

BOOKER, A. H., C. Y. ONG, T. E. BARNARD, and T. KRILE, Theoretical 
Considerations in Adaptive Processing — Advancod Array Posearch, 
Special Rept, No. 13, Contract VT/7701, F33657-67C-0708, Texas 
Inst., Inc., Dallas, Texas. 1968. 

VESIAC 18,065 VU Theoretical results on four logically independent problems arising 
AD 832 970 in the applicnlion of adaptive multichannel processing are presented. 

Areas treated ai" mult icons! mint adaptive maximum-likelihood met hods, 
interaction of oversampling with rale of adaption, effect of local noise 
on multichannel filter design, and adaptive computation of high-reso- 
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lution wavenumber spectra.  Some theoretical questions on uniqueness 
of the adaptive maximum-likelihood method are considered, and the 
method is extended to multiple constraints. 

BORCHERDT, C. A., R. P. MEYER, and J. R. VAN SCHAACK, PROJECT 
EARLY RISE - Shot Locations, Technical Letter, NCER-3, Contract: 
ARPA Order No. 292, U. S. Geological Furvey, Menlo Park, Calif., 
1967. 

VESIAC 16,357 VU This report summarizes the times and locations of Project 
EARLY RISE shots of July  1966, and the procedures used to deter- 
mine them. 

BORCHERDT, C. A., J. C. ROLLER, Preliminary Interpretation of a 
Seismic-Refraction Profile across the Large Aperture Seismic Array, 
Montana, Tech. Lette-  No. 2, Contract ARPA Order No. 923, U. S. 
Geological Survey, MmloPark  Calif., 1967. 

VESIAC 16,380 VU A reversed seismic-refraction profile extending northeastward 
from Greycllff, Montana, across the LASA to Charleson, North Dakota, 
indicates that the crust of the earth consists of two layers with P-wave 
velocities of 6.1 km/sec and 6.7 km/sec, and that the upper-mantle 
velocity is 8.3 km/sec.   The Mohorovicic discontinuity is 50-kni deep 
at Charleson and remains at nearly the same depth southwestward for 
a distance of about 300 km, from where it slopes upward to the south- 
west at about 2   to a depth of 41 km near Greycliff. 

BORCHERDT, R. D., Fast Fourier Analysis of Real Data, Using Share 
Program 3425, Tech. Letter No. 5, Contract:   Agency Document, U. S. 
Geological Survey, Menlo Park, California, 1967. 

VESIAC 16,742 VU This paper describes a subroutine called REALAN which was 
written to simplify the use of the HARM subroutine (a subroutine 
written to perform harmonic analysis using three-dimensional com- 
plex data) for the case of one dimensional real data.   Using RE ALAN 
to determine the coefficients of a real finite Fourier series will cut 
the amount of computing time approximately in half. 

BORISEVICH, E. S., With the Seismologists of the United States, (Trans- 
lated from Russian), USSR, Contract SD-78, 1965. 

VESIAC 9297 VU This is a report of a visit to the U. S. by Borisevich and Ri/ni- 
chenko, representatives of the Academy of Sciences, USSR, to:   study 
the theoretical and experimental achievements made by American 
seismologists and to examine new types of seismic instruments; to 
discuss the possibilities of effective inspection in carrying out the 
atomic test agreement.   The author discusses the places he inspected, 
the views of the scientists he met, and the instruments he saw.   His 
visit to the Lamont laboratory resulted in exchange of American and 
Soviet seismic apparatus. 
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VESIAC 14,984 VU 
AD 488 836 

BOTELLO, R. J., SDL Digital-to-AnaloR (DAC) System. Sei. Rept. No. 161 
Contract VT/bvu^ AF 33(657)-15919> Teledyne Industries, Inc., Earths 
Sciences Div., Alexandria, Va., 1966. 

A digital-to-analog system, designed and built by the Seismic Data 
Laboratory, is described.   The primary purpose of this system is to 
convert, as rapidly and efficiently as possible, LASA data from its 
original digitized format to an analog format.   Design considerations 
are restricted to the degree th'U existing SDL data processing equip- 
ment will be utilized to the fullest extent possible.   Reasons for selec- 
tion of the individual sub-units are given, as well as specifications 
and over-all system capabilities. 

VESIAC 7832 
AD 668 206 

VU 

BOTT, M. H. P., Crustal Structure of Great Britain, Contr. No, AF 61(052)- 
733, Univ. of Durham, Durham, England, 1964. 

The transportable array and digital data processing system 
currently under construction for use in crustal structure seismic 
work is described in detail. 

VESIAC 8747 VU 

BOTT, M. and A. L. LUCAS, Crustal Structure of Great Britain. Contr. 
No. AF 61(052)-733, Univ. of Durham, Durham, England, 1964. 

The purpose of this project is to investigate local variations in 
crustal structure and the effects thereof on the propagation of seismic 
waves.   This is to be done using a transportable array of seismom- 
eters, and a digital recording system.  This report describes the 
progress made in the construction of the system which was discussed 
in some detail in Scientific Report Number 1.   The difficulties en- 
countered are specified, and the future programme of work is con- 
sidered. 

BOTT, M., A. L. LUCAS, Crustal Structure of Great Britain, Sei. Rept. 3 
Contract AF 61(052)-7i3, University of Durham, Durham, England 
1965. b 

VESIAC 10,279 VU 
AD 616 093 

This report describes the progress made in constructing a trans- 
portable seismic array system for use in crustal studies. A review of 
published work relating to the research aims of this project is included. 

VESIAC 12,582 VU 
AD 467 637 

BOTT, M. H. P., A. L. LUCAS, Crustal Structure of Great Brtain, Admin- 
istrative Rept. No. 4, Contract AF 61(052)-733, University of Durham, 
South Road, Durham City, England, 1965. 

This report describes the construction of the field instrumentation 
being built under this crustal refraction program and which is near 
completion.   Progress has been slower than expected.   It was realized 
that to put the main recording system into the field before the punched 
paper tape facility is compleied means that the recording system could 
not be fully tested and evaluated before use.  Described is progress 
with regard to the digital data generated by the analog-to-digital con- 
verter and associated logic.   The replaying system and other work 
with instrumentation and future research plans are discussed. 
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BOTT, M. H. P., A. L. LUCAS, Crustal Structure of Great Britain   Sei 
Rept. No. 4, Contract AF 61(ü52)-733, University of Durham, Durham 
City, England, 1965. 

!SSf nlrt 53S ^ • This reiXjrt describes the present state of this project in which 
AU ^' Ö4U equipment is being built for use in seismic crustal refraction studies. 

Emphasis is placed on our priority throughout the report period to 
have the equipment in the field for a series of explosions scheduled 
for September, 1965. 

BOTT, M. H. P., and A. L. LUCAS, Crustal Structure of Great Britain 
Scientific Report No. 5, Contract AF 61(ü52)-733, Univ. of Durham 
Durham City, England, 1966. 

VESIAC 14,312 VU Equipment has been built for use in crustal refraction studies 
The field use of this equipment in September 1965, and the data pro- 
cessing system using a digital computer are described.   Emphasis 
is placed on our proposals for a large scale experiment in the sum- 
mer of 1966 on the granite batholith of South West England. 

BOTT, M. H. P., and A. L. LUCAS, Crustal Structure of Great Britain 
Scientific Rept. No. 6, Contract AF 61(052)-733, Univ. of Durham ' 
Durham City, England, 1966. 

VESIAC 15,023 VU The hardware built for crustal refraction studies is summarized 
the field tests evaluated, and the future field program described. 

BOUCHER, G. and E. F. HOMOUTH, Report on Earth Strains Associated 
with the Underground Nuclear Explosion Jorum, Recorded at Round" 
Mt., Nevada, Tech. Rept., Contract AF-AFOSR 182'-60   Univ   of "" 
Nevada, Reno, Nevada, 1969 

VESIAC 19,933 VI During the summer of 1969 the Seismological Laboratory of the 
University of Nevada constructed a 3-component quartz-rod type 
strainmeter in a mine tunnel near Round Mountain, Nevada.   The 
Round Mountain mine not only provides a suitable environment for 
such instrumentation, but it is strategically located within an area 
bounded by the ac'ive earthquake zone of central Nevada, the Nevada 
Test Site (NTS), and the Supplementary Test Site (STS) in Hot Creek 
.'alley. Nevada.   This report describes the strainmeter installation 

and the results of measurement of the earth strains associated with 
the September 16, 1969 underground nuclear explosion JORUM at 
the NTS.   A residual strain step of about 5.6 x 10-9 was observed at 
a distance of 165 km.   The striking features of this strain step are 
that it was in the sense of ground extension, and that it did not decay 
within at least the first hour after the explosion. 

BOUCHER. G., b, D. MALONE, and E. F. HOMUTH. Strain Effects of 
Nuclear Explosions in Nevada. Final Rept., Contract AF-ÄFÖSR 
1820-69, Univ. of Nevada. Reno, Nevada, 1970 

l^unl0*2™ VU nhe UniversitV * Nevada's 3 component quartz-rod strainmeter 
MJ oau 9,)H installation at Round Mountain, Nevada (38« 42.1' N, 117° 04.6' W) 

has recorded a number of underground nuclear explosions at the 

162 



WILLOW   RUN   LABORATORIES 

Nevada Test Site, beginning with the megaton-sized JORUM event 
September 16, 1969.   That explosion, and the larger HANDLEY event 
on March 26, 1970 both produced static strain offsets of a few parts 
in 109 at Round Mountain.   These offsets did not decay within the 
first few hours after the explosions. 

BOUCHER, G., A. RYALL, and A. E. JONES, Triggering of Earthquakes 
by Underground Nuclear Explosions, Contract AF-AFOSR 646-66, 
Univ. of Nevada, Reno, Nevada, 1969 

VESIAC 19,393 VU This paper presents the results of a search of records of the 
University of Nevada seismographic station network, for grossly 
observable effects of underground nuclear tests on regional seis- 
micitv.   Most of the data were obtained at the Tonopah station, 100- 
150 km from the explosions studied.   Periods of time before and 
after 21 explosions were examined.   In all cases of explosions with 
magnitude m    a 5.0, an increase in seismicity was observed for at 
least one day following the test.   The decay of postshoi activity and 
its relationships to the equivalent magnitude of the explosion pre vide 
confirmation of the determinative role of the nuclear event.   For the 
most part, this activity was confined to the test site, and was probably 
located within 20 km of the shotpoint.   In one case, however, triggered 
activity following the FAULTLESS test in January, 1968, appears to 
have extended to 40 km from the site of the explosion, and one or two 
of the earlier tests studied may have influenced seismicity at larger 
distances.   Most of the events studied had very small magnitudes, 
and all earthquakes related to underground tests had magnitudes 
lower, by at least one magnitude unit, than those üf the associated 
blasts.  Attempts to determine the extent to which underground tests 
influence seismicity in active areas distant from the test site have 
indicated that, if such effects exist, they are M-obably minor compared 
with normal variations in sfismicity. 

BOYD, T., A. CHILD, and B   R   PEEK. Seismic Noise Survey - Long-Range 
Seismic Measurements Program, Volume 3, Tech. Rept. No. 66-58, 
Contract VT/6703, AF 33T6i)TT-T62 70, Teledyne Industries, Inc., Geo- 
tech Div., Garland, Texas, 1966. 

VESIAC 14.817 VU This report is the third in a scries of studies to evaluate the noise 
AD 487 224 levels of LRSM sites.   Data from the short- and L-P vertical systems 

from 20 sites are reviewed, and standardized data compilation methods 
are discussed.   Percentage of occurrence curves and noise spectrum 
curves are developed for each site studied. 

BRABB, E. E., Technical Letter:   Earthquake Investigations—1 Chittenden, 
CalifomU Earthquake of SeptemberTTTfOGS, ronlracl VT/203r), U. S. 
Geological Survey, Denver, Colorado, Undated,   (OFFICIAL USE ONLY) 

VESIAC 7004 VU O 

VESIAC 7614 VU O 
AD 432 434 

BRADFORD, J. C, Evaluation of TFS0 31 Element Array, Contract VT 
2037. AF 33{6r)7T-12447, United ElectroDynanucs, Inc., Pasadena. 
Calif., 1963 (OFFICIAL USE ONLY», 
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VESIAC 9529 VU 

BRADFORD, J. C, Weather-Seismic-Noise Correlation Study, Semiannual 
Rept., 1 December 1961 to 31 May 1962, Contract AF 19(628)-230, 
United ElectroDynamics, Inc., Pasadena, Calif., 1962. 

This is a preliminary report on a program of research directed 
toward establishing correlation between seismic noise in the period 
range 0.5 to 2 sec with meteorological conditions.  The two ways used 
in establishing this correlation are described.   The sources of the 
seismic data and the weather data are given.   The first three months 
of statistical work suggest a large number of relationships.  The im- 
portant weather effects are discussed.  Six months of analysis re- 
mained at the time of the report, and several new sources of data 
were to be added. 

VESIAC 7102 VU 
AD 426 506 

BRADFORD, J. C, Weather-Seismic-Noise Correlation Study, Semiannual 
Rept. No. 1, Contract No. AF 19(628)-230, United ElectroDynamics, Inc., 
Pasadena, Calif., 1963. 

The optimal design of seismic arrays and the optimal processing 
of the data therefrom requires knowledge of the cross power spectra 
of the noise between pairs of seismometers within the array.   The 
usual practice for obtaining these cross spectra begins by assuming 
a model for the seismic noise.   It is shown that relatively simple 
source patterns of seismic noise may produce noise traces that are 
apparently random in nature.   Simple experiments designed to gain 
further insight into the nature of wind generated seismic noise show 
some promise of developing Improved noise models. 

VESIAC 10,677 VU 

BRADFORD, J. C, L. D. ENOCHSON, and G. P. THRALL, Seismic Par- 
tial Coherency Study, Rept. No. 624, Contract VT/2037, AF 33(657)- 
12447, United ElectroDynamics, Inc., 1965. 

The necessity of employing partial coherence functions when a 
multi-single output linear program is involved is shown in this re- 
port.   Two noise traces were randomly selected from available Data 
Lab sources and were combined in various ways to obtain two corre- 
lated input traces and an output trace.   Gain factors and coherence 
functions were computed in two ways.   Results show the biased an- 
swers obtained when only the single input and output are considered. 
Procedures were also extended to a three input-single output system 
where the third output was ignored. 

VESIAC 8407 VU 
AD 444 069 

BRADFORD, J. C, R. H. SHUMWAY and J. N. GRIFFIN, Weather-Seismic- 
Noise Correlation Study, Final Report, Contract No. AF 19(628)-230, 
United ElectroDynamics, Inc., Pasadena, Calif., 1964. 

An analysis program was Initiated in December of 1961 to es- 
tablish correli'ions ol meteorological conditions with seismic noise 
in the 0.5 to .. seconds period range.   Discussed here are:   the sour es 
of the recordings which provided the seismic and meteorological data 
to be correlated; where the recordings were made; when the recordings 
were made; and the centrally-located and roving stations in each area 
where the recordings were made.   The recording processing tech- 
niques are described.   The author describes how the correlation of 
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this data was approached primarily from a statistical (rather than 
physical) viewpoint.   He also describes an exponential model developed 
which predicted 60% to 90% of the variation in hourly-average noise 
amplitude. 

BRADLEY, E. A., A Study of the Seismicity of the Cincinnati Arch, Annual 
Rept., Contract No. AF-AFOSR 456-62, Xavier Univ., Cincinnati, 
Ohio, 1964. 

VESIAC 8402 VU During the past year, the author's study of the seismicity of 
Ohio, Kentucky, and Indiana has been devoted to two somewhat dif- 
ferent programs, progress on both of which is described in this re- 
port:   1) Much time and effort was consumed with a preparation of 
an earthquake history of Ohio from 1876 to the present; and 2) the 
other phase of the work has been a study of the short-period records 
from the Milford stations with a view to determining the extent of 
local seismic activity.   In their work thus tar, the author has been 
fortunate to have obtained excellent cooperation from the various 
quarries in Ohio, Kentucky, and Indiana.   Future plans are mentioned: 
the author has received a two-year continuation of the grant to 
study the seismicity of the area. 

BRADLEY, E. A., S. J., R. B. HERRMANN, A Study of the Seismicity of the 
Cincinnati Arch, Final Rept., Contract AF-AFOSR-677-64, Xavier Univ., 
Cincinnati, Ohio, 1967. 

VESIAC 16,628 VU This report summarizes the work done on the evaluation of data 
on local, crustal velocities and dispersion of surface waves in order 
to derive a theoretical crustal structure for the Cincinnati Arch. 

BRADNER, H., Geophysical Measurements with Sea Floor Instruments, 
Contract No, AF 49(6381-1388, Univ. of Calif., Los Angeles, Calif., 
1964, 

VESIAC 8452 VU Many properties of the ocean floor can only be measured by 
placing instruments directly on the bottom, three or four miles down. 
The author describes some recent work in this category, with special 
emphasis on seismic measurements.   The difficulties of deep geo- 
physical prospecting are discussed.   A short history of deep-ocean 
seismic work is included:   Maurice Ewing of Columbia University, 
the work of the Texas Instruments Company and the University of 
California is mentioned.   The Implacement Methods, and the Data 
Reduction Method are d'scussed. 

BRADNER, H., Inertial Navigation without Gyros, Sei. Rept., Contract AF 
49(638)-138ö,Univ. of Calif., La Jolla, Calif., 1969 

VESIAC 19,280 VU The horizontal displacement of an object can be determined by 
multiply integrating the outputs of two ideal accelerometers mounted 
on a pendulum on the object.   The result is independent of the time 
history of the displacement or t'.ts.   It is also independent of the 
damping and natura. period of the pendulum, provided only that the 
integration extends from before the displacement occurs, until after 
the pendulum comes to rest. 
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BRADNER, H., J. G. DODDS, and R. FOULKS, Investigation of Microseism 
Sources with Ocean-Bottom Seismometers - Part I, Contract AF 
49(638)-1388, GRANT AFOSR 62-420, Univ. of Calif., San Diego, 
Calif., 1965. 

VESIAC 11,827-A Vli Recordings to depths ( f 5 km have been made on the Pacific 
Ocean bottom with self-rising internally recording seismometers. 
Simultaneous recordings have been made at land stations.   The ocean- 
bottom noise spectrum is presented, as well as coherence between 
two simultaneous instruments separated one-quarter kilometer. 
Attempts to associate narrow-beam Love and Rayleigh peaks with 
large stoi-m-generating areas or with heavy swell striking shore have 
not produced consistent results.   The energy is largely carried in 
different modes at different times and locations.   Discussed is how 
some data fits a model of microseisms generation ^i a 100 mile strip. 

BRADNER, H., F. GILBERT, R. A. HAUBRICH, and W. H. MUNK, Study 
of Earth Noise on Land and Sea Bottom, Semiannual Tech. Summ. 
Rept., Contract AF 49(628)-1388, Univ. of Calif., La Jolla, Calif., 
1965. 

VESIAC 9785 VU This study is divided into three sections:   (1) Ocean-bottom seis- 
mic work; (2) Liquid level horizontal accelerometer: and (3) Spectral 
mapping.   The ocean-bottom seismic work described relates only to 
instrumentation.   The spectral analyses of stationary time series here 
are used to study non-stationary processes.   This report shows some 
results for an earthquake and a nuclear blast. 

BRADNER, H., F. GILBERT, R. HAUBRICH, and W. MUNK, Study of 
Earth Noise on Land and Sea Bottom, Semiannual Tech. Summ. Rept., 
Contract AF 49(638)-1388, Univ. of Calif., La Jolla. Calif., 196C. 

VESIAC 13,965 VU This paper presents material on a wave-number analysis of seis- 
mic noise, viscosity of the earth, propagator matrices in elastic wave 
and vibration problems, and a study of long-period ocean-bottom 
seismometers. 

BRADNER, H., F. GILBERT, R. HAUBRICH, and W. MUNK, Study of Earth 
Noise on Land and Sea Bottom, Annual Report, Contract AF 49(638)- 
1388, Univ. of Calif., San Diego, Calif., 1967. 

VESIAC 15,736 VU Several theoretical seismograms and hodographs, for the buried 
AD 810 757L line source problem, are presented to illustrate the effect of gravity 

on the locked Rayleigh pulse. 
The effect of gravity on dispersion curves, for a layer with a 

rigid bottom, is to distort them in sucli a way to produce wave groups 
similar to the classical gravity waves in a fluid layer when the shear 
speed is small.   In addition, there are very slow wave groups with 
wavelengths shortened by gravity.   Several dispersion curves are 
presented to illustrate these features. 

BRADNER, H.. F. GILBERT, R. A. HAUBRICH, and W. H. MUNK, Study of 
Earth Noise on Land and Sea Bottom, Contract AF 49(638)-1388, Univer- 
sity of California, La Jolla, California, 1967. 
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VESIAC 16,733 VU 
«nmJnn6 five

(l
pafrs Presented in this report are:   (!) Approximate 

solutions to the Inverse Normal Mode Problem;   (2) Array des^n' 
3) Gyroscopic Seismometer;   (4) Diagnostic diagrams and transfer 

function for oceanic wave-guides; and (5) Head waves from the oceanic 
Mohorovicic Discontinuity. 

VESIAC 11,827 VU 

DRADNER, H., R. A, HAUDRICH, F. GILBERT, and W. MUNK, Study of 
Ear h Noise on Land and Sea Bottom. Semiannual Tech. Summ"Uept 
LontractAF49(638)-iyöö, Univ. of Calif., San Diego. Calif., 1965       ' 

This semi-annual report covers (he period through the end of the 
eleventh month of the contract.   This report covers research already 
completed    It contains four parts:   (a) "Investigation of Microseism 
Sources with Ocean-Bottom Seismometers"; (b) "Note on Product 
tategrals : (c)   Matrix Operations in Elastic Wave and Vibration 
Problems ; and (d) "Stationary and Non-Stationary Ground Movements 
at Frequencies from 1 to 200 Millicycles per Second " 

VESIAC 8743 VU 
AD 450 331 

BRADNER, H., R. A. HAUBRICH and W. H. MUNK, Study of Earth Noise 
on^Land and Sea Bottom. Final Report, Contr. No. At-AKiSR 420- 
62, Univ. of Calif., Los Angeles, Calif., 1964. 

The first section of this report deals with statistical properties 
of microseisms on land.   This includes:   spectral analysis, stationarity 
normality, bispectrum.   Microseisms in the band 5-200 meps and 
station arrays are also studied.   The results indicate that most of 
the microseismic energy from 100 to 400 meps propagates m a single 
mode    The ocean-bottom seismic background spectra between Hawaii 
and New Zealand are found to be similar to those between Hawaii 
and Southern California.   Many of the ocean-bottom spectra show 
series of peaks that do not appear on land records.   The microseismic 
background spectra on the ocean floor do not change significantly 
in an hour's time, but day to day changes may be radical 

VESIAC 13,858-N VU 
AD 648 415 

DRISr,C^' T
H

" 
W-' On-L'ne Processing and Recording, Contract AF 19(604) 

7400, Lincoln Lab., Mass. Inst. Tech., Lexington, Mass., 1965. 

The author discusses his concept of the overall processing for 
data from LASA and summarizes th3 terminology he will use for 
various processing techniques.   He then goes into the details of the 
current and proposed on-line processing for LASA. 

VESIAC 14,173 VU 
AD 631 285 

DRISCOE   H. W., ,1. CAPON, P. L. FLECK JR.. and P. E. GREEN JR    FT 
^L' '"terim Report on Capabilities of the Experimental Large Aoerture 

AF 1976281^67, L.ncoln Lab.. Mass. Inst. Tech.. Lexington, Mass 
19ob. 

This report presents an interim appraisal of capabilities of a 
single Largo Aperture Seismic Array system to perform the following 
functions:   (a) preprocess arriving seismic signals to increase their 
de ectabihty, (blu.u such preprocessed signals to perform on-line 
automatic detection and location, (c) process recordings of LASA data 
off-line, and (d) use the results of the off-line processing for studios' 
of seismic source type. 
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VESIAC 15,893 VU 
AD 642 202 

Mass   Inst   of S    T      ' Contract AF l9(62ö)-5167> Linc^IHTil-- iwass. mst. of Tech., Lexington, Mass., 1966. 

ovpr^nn1"86 se/smic
i
detec»on system has been constructed in which 

over 500 remote analog sensors are spread over 10 000 square mS. 

U to be saved (e. ,., that data whleh has l„tereslinB eaSauake, or 

VESIAC 14,815 VU 
AD 637 283 

tn A H ^ Wr2 L^' SHEPPARD- A Study of the Capability of a LASA 
to Aid   he Identification of g Setgmlclgjröi   Trrh   N, (    nrrMF^ 

Tech., Lincoln Lab., Lexington, Mass., 1966. 

, T Ac?61"31 StUdies have been P^ormed to investigate the abllltv of 
a LASA or a network of LASAs to aid in discriminating between ex 
plosions and natural earthquakes from observations ofthe seTsmic 
waves   hey generate.   The major effort has been an at empt töTelate 
the ability to observe the PP phase, first motion, and com   exitv   ' 

a large array to measure velocity directly. y 0f 

VESIAC 9819 VU 

BROCKAMP, B.   and I  W. MUNSTER, "Seismic Studies in Ice " Ztschr 
yg^L^Vol. 23, Pp. 241-249. 1957, (Translated fromme SSf 

*ro Vel0C.it^ measurements of '.ongitudinal sound waves in ice rods 
are reported as a function of temperature and positive pressure 

The investigations showed that a slight increase of velocity exists 
with decreasing temperature and increasing positive pressure 

VESIAC 6293 VU 

BRODING. R. A.   S. D. BUCHANAN and D. P. HEARN, The Use of the 
t^rth as an Electroseismic Transducer. Contract ^rATFtim)- 
1085, Century Geophysical Corp., Tulsa, Oklahoma. 1963. 

Electrical signals generated in the earth as a result of seismic 
energy were investigated as a possible means of detecting low fre- 
quency se^snuc events.   It was found that the electroseismicity of 
the earth was highly variable and inefficient.   For detection of small 
se smic signals, the method could not be recommended over seismic 

Forl'" me,fTdS inVOlVinR USe 0f ^«ntlonal inertial seismomet^s. 
For strong motion measurements, under certain conditions, the 
method should be considered. 
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VESIAC 8385 VU 
AD 443 977 

BROOME, P. W. and W. C. DEAN, Seismological Applications of Ortho- 
gonal Function Expansions, Final Report, Contract No. AF 49(638)- 
1117, United ElectroDynamics, Inc., Pasadena, Calif., 1964. 

A method is presented to represent very complicated transients 
by only a few numbert rather than by curves or by the set of coordi- 
nate values necessary to draw curves.   In addition, two sets of pro- 
cedures are developed, une which is exact for analog computations, 
and one which is exact for numerical calculations.   Section II of the 
report is concerned with sets of continuous orthogonal functions and 
is oriented toward analog computations.   Section III is devoted to 
developing sets of orthogonal sequences.   Finally, special emphasis 
is placed on the class of transients called teleseismic P waves. 
Various examples are shown in Section IV using real data. 

VESIAC 16,651 VU 

BROOME. P. W., F. A. KLAPPENBERGER, and D. E. FRANKOWSKI, 
Amplitude Anomalies at LASA, Contract AF 19(628)-5167, Teledyne 
Indust., Inc., Earth Sei. Div., Alexandria, Va., 1967. 

Average amplitude anomalieK are presented as functions of 
source region.   Data from approximately 300 events were used in this 
analysis. 

VESIAC 9820 VU 

BROSSE, P., "Seismic Determination of the Water Table," Ztschr. f Geo- 
phys.. Vol. 23, pp. 236-240. 1957, (Translated from German), Con^~ 
tract SD-78. 

On the occasion of a seismic survey in a petroleum concession 
in the Upper Rhine Valley graben, at more than 400 test points, the 
water table was calculated from the seismically determined uphole 
time and the drilling depth.   From the condition of the ground-water 
level conclusions can be drawn concerning the presence and the course 
of ground-water currents. 

BROWN, J. E., J. P. BURG, and A. H. BOOKER, Study of a 1-Point Adap- 
tive Filter - Advanced Array Research, Special Rept. No. 4, Project 
VT/7701, Contract F33657-67C-0708, Texas Inst., Die, Dallas. Texas, 
1967. 

VESIAC 17,425 VU This report describes a filtering system which can adjust to 
changes in either signal or noise, thereby overcoming many difficulties 
of time-invariant filtering.   The small amount of required computa- 
tional time to update the filter weights is another important feature 
of the scheme presented. 

An adaption algorithm applied to a simple time-series model 
was studied.   For the case of stationary data, a tradeoff between the 
adaption rate and the mean-square-error performance of the filter 
exists.   For the case of nonstationary data, a tradeoff between adap- 
ting too slowly and adapting too rapidly exists.   The optimum rate 
of adaption appears to be approximately 10 times faster than the 
average time rate of change in the input data statistics. 
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VESIAC 7807 VU 
AD 439 363 

BROWN, R. F., Dual-üalvanometer Scismotrrapli. Contr. No. VT 07'5   \F 
33(657)-9967, Geotechnical Corp.; Garland; Texas, 1964. 

The presence of hlgh-amplltude mtcroselBmlc noise with periods 
of 4 to 8 sec is a problem to selemologtsts.  The summed output of 
long- and short-period phototube amplifiers (PTA's) driven by a 
single selmometer can provide a response with a notch, substantiallv 
reducing this noise.   A seismometer whose period can be easily 
adjusted in this range is used, since the position of the notch is con- 
trolled primarily by the period of the seismometer.   The short- and 
long-period PTA's contain, respectively, galvanometers with a 0 2 
and a MO-sec period.   The best response is obtained by setting the 
period ( f the seismometer the same as the microseismic noise and 
adjusting the gain of the two PTA's to be equal at this period.   Labora- 
tory tests agree with those predicted by theoretical analysis. 

VESIAC 14,625-A VU 

BROWN, r. G., Design and testallation of a Borehole with Compliant 
Caf1"g " 'rech- n^Pt- No. 66-65, Contract \T7TMl~ÄF~^jGV7l-lb28S 
Teledyne Industr., Geotech. Dlv., Garland, Texas. 1966. 

A shallow hole was drilled to a depth of 150 ft in the Wichita 
granite at Wichita Mountains Seismological Observatory (WMSOl 
Steel casing was installed in the hole except for the interval from" 65 
It to 115 f( throughout which compliant polyvinyl chloride (PVCi 
plastic casing was used to provide an envlronmenl appropriate to the 
installation of a vertical strain seismometer.   Rigid standards of 
deviation and alignment were adhered to, resulting in hole deviation 
of less than 1/3 degree from the vertical and I   2 In. maximum hori- 
zontal displacement of the center of the PVC casing throughout the 
critical depth interval from 60 ft to 120 ft.   The cased hole was com- 
pleted with an unrestricted inside diameter of 7-5, 8 in. to a depth of 
127 It on April 15, 1966. 

VESIAC 17,615 VU 
AD 822 626 

•Hole Prepar- BROWN, T. C, J. M. POORT. Subsurface Studies and Shallow- 
at ion:   LASA Area   Eastern Montana. Tech. Repl. No. TlT^F-l I~c7i - 
tract VT/4051, AF Ii3(657).12l45, Geotechnical Corp.. Garland/Texas 
1965. 

Six shallow holes were drilled in the Miles City area of eastern 
Montana.   Lithology, velocity, and density information were obtained 
Irom logs conducted during the drilling operations.   These data, to- 
gether with existing geological information on the area, were used to 
perform subsurface geological studies. 

The studies indicate thai the central I.ASA region Is situated ( n 
approximately 3200 m of undisturbed sediments lying comformably 
on Precambrlan basement rocks.   Seme structural deformation exists 
at the east and west extremities of the region,   P-wave velocities 
average less than 3km/sec in Mesozoic sediments to depths on the 
order of 1900 m, and average about 5.8 km  sec in Paleozoic rocks 
below that depth. 

BRUMBACH, R. P., Digital Computer Routines for Power Spectral Analysis 
Tech. Kept.. Repl. No. TR 68-,'; 1, r,-;,t racl NÖiTFJJ9iBT0öy Cc.ieHü" ' 
Motors Corp.. Santa Barbara, ( allf., 1968 
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VKSIAC  18,654 VU 
This report present« FOHTIIAN IV source program hstint-s for 

H routines of general use In power spectral density analyses on a 
distal cr.n.puter.   Included are a Fast Fourier Transform routine 
ix.wer density function routine via the FFT. and data massacini;    * 
routines.   Mat' ematlcal derivations ^i n.ani,n.lallve techniques 
"' d.<. rnnnlstlc B^clr«! analy^s th^ry for sampled data a e set 

VKSIAC 15.315 VI' 
AD 645 614 

MRUMBAC II. It P^Mgeonth,. Source LocaMon Prol.lem. Tech. It.pl. 
Kept. No   PH 66n)2. Ooniracl M,.nr.429ft(rto-, ,.(.neral M rs C.r 
S;uit.i KirlMia. Calif.. lOf-fi. "'-« r,j.. 

This report contains a («elalM, ihouRh  malhomallcallv n.- 
r .u.  ,ils ., s|,)n of ,h,. m,u|TC in,.,,,,,,,, pr,,,,,,,,,, .,„,, tu |raM 

•olulion lor ray Ihe.,r.lic models.   The deviah..,, lalU „ut quit.  '....„..llx 
n a covar ant form for ^pace^ ol arbitrary dimen ,.   The pr.   . „ 
atton has IKH-II In/lucncH hy the prrsump«!.... tlu.1 numerical ...Irula- 

AIM ba earned out ..n a Ugb-^pMi dlcMal MMBM»!     Nb nr» 
results are presented, the note .K mle.Kled t.. in- of a d daclir nalurt 

VKSIAC 1..I11 vt 

BRI SK. .1   N.andC   R   A 
Andre.» Fault System .. 
I."7. Calif   InM   ..f  |. ,      ld,.n. 

LlfN- A Mlcro.fairthT..fc. *. r ^ lh# ^ 
»  ^ ulhernCahf..,,,...   • .   ..    ■ 

. ... 

Micr...e.lrlliquakrf. hate bM n record«! uiih marnitude* d.mn la 
-1 ^ at   nor. i'.an 60 »lie. »Ume ,& &,„ Andreas Hall in -..uM,. rn 

. d-rnia durm,. .„.rryali. n| 2 .1... ... , „,.,    t.lir,   „„„„^ „,.„ 
than .1...000 h.„r« <4 usal.lr rWOTii    Kifiht Iraller-m.Kinted moru 
menf  »eic .^raied »ill. peak .-alns .4 4-« milli.m at 20 ri» .ill. 
not», levpl« avrraitlne ..l«n« 0.! my amplifurir .4 ^r.vnd m.*,.,n 
UuservH micro.rarMiquake a.tu.ty »jne* ».rtuallv nil al.^e ihr 
cen'ral seclim, -4 it.r Fault lo men than 75 sh.rks dally In Ihr 
Imperial Valley    Quie^. .t .. the Mm km M>«mrni liH.r«n Cholamr 
»nd \alverm... more iha« I yrar    ( rrcordmc al I^r RM»M md.. 

• aten an averaor .4 .mlv I mlcn-rarthquakr .iihm 24 km ryrrv 9 
d.ys.   Arll»iiy n|»ari.««.Mnd. upandckmniN  Fault arr .fr.. rd-xl 

\l MAC 20.122 VI 
AH 702 «25 

MINMM. II.. L. MR; I      •>. and k. US*A.. .V,M  ,( N..,^ }»r 

iracl PBIW.W^.'  -   i .   . , |u,,.     s .   |n^ 
Nt-mav. I«69 

Kturr al 
■ 

Id I   ■ i 

P>.«er si».«.,, , ,,!• NU ln frequrncv-»avenomN    MU. . ^.»1 
enherence -audie* in lac ^wcr have .h..»n thai ihr .   ..„i^ 
In Ihr idv.rl |«erl.<l 12 -enM-r f^.er «ul.array ai NOftSAR Mcrtltralk 
•lei» iwlent ..n Ihr «rail»     M-U .• . n .n ihr Vorih AHa'.i.r Ck ran    In 
a.ldlii..n to tin  I«« lr.qur.Hy MM fn.m Ihr «r«i. ihrrr la nl». 
Z weemd mirn.M'ii.ms Imm th.  luiiir 8ra    iircauM- «1 ihr mm 
M-.ir..,m n- IM-, ihr chrrrm-,  ,. UMMIIV Mi.ncly a/,.„mhal rtr^.-lrni 
In nu: reprrsmlrd in lac spac. K »nipMI.    HOM tarlal.on« of UH 

. ohrrencr by a larior I-I      ir. ...  .ly ..|.M r». t 
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lUJKü, .1. P., Spllal Chan» lii istics <i( Amlil.'nl Slmrl-Period Seismic Ni.lse, 
Conlraii No. AIÜ'A Aj;< uy Docunnnl, Texas Inst., Inc., Dallas.  Pcxas, 
1903 (OFFICIAL VSK ONi.Y). 

VKSIAC 7351 D VU O 

HLHC, J. P. and M   HACKVS, Array Reaearch BMtc Theory ot Probahilmttc 
Proccaailng. S|xcul lU-porl No. 4, AF 33(657)-12747, VT^053, Ttxä« " 
InslrumenTti. Dallas, Texas, 1964. 

VKSIAC 9440 VU This reporl'a «oal and thai or later reiM>rt»i la t«> inveatlKal« Uw 
AD 454 597 deslrabllllv of UHIHR proliabllislic proreasinK on an array of selsmom- 

clera with the aim of delerllni; earihquake or underKround nuclear 
Maul signals in the presence of ambient selHnnc nolae. 

ThlB rejKirt narrowa llaelf d<mn to the iirocessim; -if (;auaal.)n 
multichannel atattonarv time t»riea. 

The flrat aertlun deala with the liaaic theory of probablItalic 
prurcaalnit theory. 

In Section n. the theory ol prohabillallr proreaalni: la a|i|illed to 
variations ol a aincle-ehannel detertiiai problem with the aim of 
iliualratini; the nature of proiubllialir proreaatni;. 

Section III contain» the derivation of a practical analog lechnlqu« 
for implemi iiinu: proliablItalic processin« on an arrav of -.i.,,„..„,. 
•tan. 

DURC. J. P.. A. ALAM. Minimum- PPWT Army Prnc—in» ol ih> TfO 
latng-Nols«  s.mj.li    Advanced Arrav 1li«earrh. Sftecial Jlr)*. K,.. 12. 
Cm-aci VT 77o|   »33f.',7.f.7r  .VToa   t.A..v |„.i.. |„r . f>..||.,v. i.xa.. 
mm, 

VEBAC 17.986 VU Thla repi.rl Invealleale« the effecllvene«» erf the minimum-power 
' D «29 «M array procenalnK technique In deiermlnlni: seismometer inft|uall/allons. 

The technique imrolvea |ianiii<»i|iii; the seismometer array Into two 
Croups and deaifcnlns MCF's fur each gnup so that the mean-f«|i-are- 
ern.r between the tw« MCF ouipula Is a minimum under the constrain! 
thai the output power rrf one ol the MCF'a la unlly. 

Hi fh,. J. p.. and V,. C. Ill RRELL. Array Wwrch. Semiannual Tlrch. 
hepl. N«.. 5. n November 1965 In 1< May IHC. Contract IT 4(»3. 
AF 33(6571.12747. Texas Imrt.. Inc., DalUa. toM, l«66 

* KSAC 19.320 Vf Pm|ecl VT 4043 la directed Inward . ■minuin,: .. - development 
of array•proreaaini: lechnofcisy (or nuclear surveillanr> and exploi- 
tation of the suiierior data available from arrays f»r analvata ••• 
distant P-wavew. 

Work durin« the period covered hv thta repuri has included    ll) 
Preliminary analyals ••! the ambient noiae recorded on the larf»>-aptr* 
lure, ahorl-prrit^l arrav al TFO and at el-ht van location»: (2i Pre- 
diction of *l« r<-periid. oltvul-eenrraied noise compiled Imm topo- 
itraphlc chart« using rF0 3-co.npnneni data; (3   A study of auifare- 
wave nolae estimation usim: hon/onlal com|sinenla al TFO. (4> A 
study erf vartou» CPOteleaelam enaeiible aubitroupa; (5i A aludv o( 
p»rilil arrav capabilities at AMO ■ estimations of the aeiamometet 
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PTA output mcKiuillcs could IK- made and to compart* the offpctlvpnesN 
of the MCF HysJems with a summation of 10 stMsmonu'lt'i-.*; (C) A 
study of capabUIUctt at CPO to mvcsli^atr the effectIvpiiess of small 
partial arrays; (7) An analyHts of UDO road noise HO filler» can lie 
designed to reject thts noise; and (8) The assembly of data libraries 
from data collected at TFO. I'BO and WMO. 

FU'RC, .1   P.. G. C. DURRELL. Array Reyarch, Analysli of K-Lin« W«ve- 
numbT Sotctn from the TFO Long NoUe Sample. Spaclal Rept. No. 23. 
I'roierl VT'-IOM, ( ..„ir.i. i AK 33Wr,71.12747.  hx.h li.sirumenls. !.<•.. 
Dallas. Texas. 1967. 

VKSIAC 16.062 VU 
A0 8I3 107 

This report contains the analysls of I - dimensional wavenumher 
spectra obtained from a 20 • mln ambient seismic noise recording at 
a croAsarray.   The I - dimensional wavenumber spectra presented In 
this report are physlcallv interpreted as projections of 2 - dimensional 
power density spectra onto perpendicular axes which are parallel to 
the two arms of the crossarrav at TFO.   Thus, these new wavenumber 
spectra give the power densltv of the ambient seismic noise as a 
function of It« apparent wavenumber along earh of the two arms of the 
array.   AllhouKh knowledge of the spectral projections onto two per- 
pendicular lines Is basically inferior to knowing the 2 - dimensional 
spectrum itself, the exceptlonallv high resolution of these K ■ line 
spectra allows a much liner anaUsis of the TFO long noise sample 
than could lie done before using only the low resolution 2 - dimensional 
spectra. 

VKSIAC 14.810 VU 
AD 487 220 

Dl IM.. .1   P . O C. nt'RRF.1 ;.. .1   DONSKR. and (.   MXKKK. et al. Array 
Research. Semiannual Tech  Rrpoii Nn. 5. 15 November 1965 in IS* 
May 19M. Contract VT 40M. AF 33(6571-12747. Texas tnst.. Inc.. 
Dallas. Texas. 1966. 

Pru|ect VT 4053 l» directed toward Continuing the development of 
array'processing lechnoktgy for nuclear surveillance and exploitation 
of the «uperior data available from arrays for analysis of distant P- 
waves    Work during the period included    (I • Prellminarv analysis of 
the ambient nois? recorded on the large-aperture, short-period array 
•it TFO and at eight van iMftkM: (2> Prediction of short-perli<l. sig- 
nal generated noise compiled lr. m topographic charts u ang TFO 3- 
com|«>neni data; (31 A *iudv of «urface-wave noise eHlination; (4* A 
Mudy of various f'POieleseiom ensemble «uligroup«: '.>> A »tudy »f 
psr'ial array rapabiline« al WMO; (6  A study of rap-ibllitie« at CPO 
to investlRale the rlfrrtiveness of «mall partial arrays; 17) An analysis 
of I HO rt.ad miise so fillers can be designed lo re;eci this noise: (Si 
The ansembiv of data libraries. 

BIRti. I   P    T J  CltrtSF. and A   II   DOOKKK. Siatislir«. (K>%erno^ the 
UemiMi and Performance ■•! Noise-Predict li>n fillers. AH»anri-«l Arr4\ 
Research   Re,-. So  3. Project VTTTÖT. ToniracFn3657.67C-0708. 
Texas Ins!.. Inc.. Dallas. Texas. 1967. 

VKSIAC 17.431 VI 
AD W  .i« 

In designing a digital multichannel filter from a limited sample 
■if noise, a highly important parameter, m, is defined as the true mean- 
square error of the osllmaled filler (I. e.. the average long-term 
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|W'ir<irm;iiuf of lite filler olilulncd from tin- IIIMKI- s;iin|)l«'i dlvidcd li\ 
the Iruo mean-square eimr (if Hie optlRMUB tillei . 

A Hi>cond similar paramelrr,    , defined as Ihe esinnaled mean- 
square error of Die esllmalvd filler (i. e.. the rtgrtukM trror) 
divided li\ the I rue mean-square error of the o|ilimum filler is highly 
useful in deciding Ihe reliabllllv of Ihe apparenl eile« iixeness of nie 
designed liller. 

The piolululilv densities of >> and     are derived lor Ihe daussian 
assumiion and maphs useful in e\|Miimeiil desif.n are presenled in 
tins raport. 

Uli«.. .1. I».. (.. I)   HAIR, I . \. limiM,. and A. II. HOOKI It. el al..   \d- 
vaiu-ed .\i i .   ..mli. Kinal Ue|i..ii. loiiirarl \ i TVill. F.13(jr»7- 
' '•'<    '•""".  I-   ..    fnsi., I... .. Dall..   .   I.A..   .  I M.h. 

VKSIAC I8.«)04 Vl' A qualiiailve summarv of ihe four primiiial i.ivks inirsued diirlnc 
AD 830 462 I "     ,   ,.|.... .i.,!. 

I'riiHlpal tasks re|M.rled are studies of i-oni|iiuous|\ ada|iii\.   lat.i 
processim; s\siems: UM> ..f multlcomiM.nenl arrays of mKed seii-..r 
ivpe: slitnal and noise rharacterlsllrs MRMI I worldwide MiMlk 
neiwork: and m-w tpiiniarhes lo the Inlra-arrav simial equali... ■■ 
prohlem. 

HI RCi. I   P . K  J   HOI VSR, and A  II. HOOKKH. AdaiUive I illei o.     • 
, 1 
Dallas. 

Si  im.   AM.U H.iia. Advanred Arrav Hesean h. S|ie«'. Kepi. N... 1 
1'i.ie.i v |   7701. ( ..ni rail F33Cr)7-(.7('-070tt. re\..s |„si.. |m-.. I 
lex.,.     I'M , 

VC 17,015 M Adaptive muliii hannet predirllon llltpriiu: has Iteen romplitMl 
AI) 821 90n on ftwr data Miapl—. and adajiiiye m.i*iniuni-ltkrlthaad stf.nal ex- 

irartion has lieen d-me »n one sample    Con^artooi <»f adafXlve re- 
sulls «Ith lh'.«-e otiiained from iirwutll the same dat.i wilh 
Hiai|onat\ fillers(notM-hanuini* fillers designed from rorrelaiton- 
funrllon estlmales   riKNTI thai Ihe ada|iii'e hliers aoproaih Ihe 
rttkman Hl'er» as k   (HIP ratr-«i(-ri»nyeri;enre |i.irameier in Ihe 
MhptlVI alfoiiihrn* ai^iroarhes 0    For larger values   • k  . adaptive 
prrdl«'|oi..«rtor lllteriiif d<^* lieiler than slationarv liltÄs n non- 
tlmr-staii' nan data. Iml siallonarv filters are beilei tm data samplet 
whleh afttHMi to lie time-uniform 

III lit;. .1. P. andC. II. I.I. Analyijtaof Ihr Uuini.i M«niniains s i^..i..| ,1, al 
Ol>-en.ilor> Amhlent SoiseSjnrir.il 1 r..       \.h .-,.. .1  \ii,    If.   . infi 
Upei iallhi.«. V.. I«  r.nlr... ' \ I  ""I    I     >       •   .        .       I. 
Insl.. Inc.. I)all..-..  fatas. I'K.'» 

V • ■sl V    I ' ••     V1 A lom; sample ..f Wtrhlta Mountains SelHm«|oclral OI.MTX.IIOIV 
AI' " '• nluirt-period ambient noise l* .inal\v«>d to determine IIM- source and 

i»r»»p.iitat|on m«de «I the energy a|i|teartni: as narrou lines in the 
noiw iqieetrum.   Havlettth wave pro|Mt:.ilion from Hie iiortheaM i^ 
infein-d from the study ol phase WfUCtn, 

A time-domain terhmque for predirtlnu exttemeh narrow -line 
-liertral eompOQMMa s«. that thev mav l»e removed by xublrarllnn I» 
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VESIACiWIfi \T 

(Innoiislralrtl for ;i 13.».i,.,,,,,,,,   ........    ......    . 

oc.11 is maeeMMn    MMMM!  IM. ,nirr"" '• »• ^ '' ■•- "•• UM r..i.,iiiM: 
Hun.-.! «..h , UP OP 1.   h ^     n,..;.«unm.i.. ,•..„ ..„K bf .-..n- 

Ihr Ktinli -k.,,,,,!,.,,^, Ar       ,-, N |i»m(Vn AM-  T        r 
In«-.. D.ill.^. t.A.i,.. lOß^. • > • " 1 '(MHi.g.i,. T,.V.1S ,„ , 

This MBMar) M...wt. ,h... r.-..l.Vl.-..|lv ihr Alnjl.an and Kuril.- 

.wl;-.:.::;; r 'rr "■,,",,,r'" ,",h ^^^ -^ """*■ 
•r -^   m    ,    Kur':,   m"-,r "'S ,,," r*-- ,,,-'",r "'••" 3,•,' k" I'r Mm in 11,.  Kuril,-. ..r.- n..i „l,M-r»rd in ihr AlimlLim     vu.. 

n   «'r SAS " ' "M",,r,,M" ******* "•""••- «W/JwrtJ? 

'• M- l-Mr.   Inc., I..1II.1V.  r,v^. 1966 AF33'657..I3»(M. 

rapucciK F-8dtor«n«| m rrN.is Imtnunmia Mulnple 

175 

V KSUC 7762 VI 

\I-:SIA«-   -1.064 \i 



WILLOW   RUN   LABORATORIES 

Array Processor final report.  One-percent random noise was added 
to the noise nodel dunnt' filter design and the signal model was un- 
changed.   Tlu' new flllei set has he MI installed and now is ope: at m^ 
as MCF-9 M I'llO. 

VKSIAC 16,080 VI) 
AI) 814 568 I. 

lU'imtl.L. Ci. C . K. II. BOfOBR, H. B. KODKN, and 1. 
Kesearch, Kinal llept., Project VT Mil, Conlr.icl 
i"i'\as Insiiuinents. Inc., Dallas, Texas, 1%7 

N. IIKITINC, Array 
AK 33(657 )-127TrrL 

In this report. w;)rk done in the followint; areas is summarized: 
(II Mullisensor and Multicopponent studies;   (21 Analysis of k-lme 
wavcnumlier spectra from the TFO long-noise sample;   (3i Analysis 
of 3-component long- and short-|)eriod data recorded at TKO;   (41 
An investigation of methods of separating waves hv phase at CPO: and 
(5) Velocity partitioning at CPO and TFO 

VKSIAC 15.739 VU 
A'^ 809 702 

HI UKKLL. (i. C. P. R. LINTZ. Array Rwarch, Array ProceBBing at 
I HO. Social ReiM)rt No. 21 Project VT/4WS, Contract AP 39(657U 
12747. Texas Inst..   Inc.. Dallas. Texas, J967. 

The |nir|)ose of thts study was to determine the amount of noise 
that could be predicted at I DO by the use of noise prediction filters. 
Twenty-two noise prediction filters were develojied and evaluated for 
the surface and subsurface planar arrays at LIIO.   Results indicated. 
In part, that liclow 1.25 cps, the noise field was highly predictable, 
while above 1.25 c\w. the noise field was almost random. 

VKSIAC 12.580 Vlf 

IU RRIDGK. R.. The l^gendre Functtona of the Second Kind with Complex 
Argument in the Theory of Wave Propagation. Publ. No. 440, AF- 
AFOSR-710 64, L'niv. of Calif., Los AngeTcBl Calif.. 1965. 

Implicit in the asymptotic expansion of functions clven bv llobson 
Is the fact that they represent traveling waves in spherical structures, 
while Pn 'cos thelal and Qn (cos thetal represent standing waves. 
Whereas the exponential function and the llankel functions arc uni- 
versally exploited for this same reason these Qn (cos theta plus or 
minus Ot) have been neglected.   It is the aim of this pa|»er to demon- 
strate that their use leads to a completely natural derivation of rav 
conlr Unit Ions in problems concernim; waves in and about spheres. 

VKSIAC 11.824 Vt 

IRRRIDC.K. If . M.KIC Conversion in ., \\.,v,. (.u.d.   .uth SI.... 1,  \..rviiu; 
Width and Directjon a» a Perturbation, Publ. No. 442, GRANT AFfrSR- 
7iJ-64. Univ. of Calif., Los AiiftlM, Calif., 1965. 

In this paper the wave guide Is regarded as a slight distortion of 
one for which the variables In t-.e wave equation separate.   The two- 
dimensional s|iace of the latter wave guide Is nut flat.   The perturba- 
tion is applied to the metric to give back the original wave guide in 
physical space. 
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ÜUHTMAN, 13. S., "The Tiilas-Kcruima F;iult and the San Andreas Fault," 
Akad. Nauk. SSSR. Geol. Inst.. No. 80, pp. 128-llil, 1963. (Translated 
from RussiinT, Contract DA 49-08:) OSA-3137. 

VKSIAC 14,.ill VU In this article, a brief outline of the San Andreas Fault, the best 
known fault with a lar^e amplitude is tfiven.   The San Andreas Fault 
is compared with the Talas-Fert'ana Fault in the Tien Shan. 

HYBEE, H. H., SulioiUical Multichannel Digital Filters, Seismic Array ibfc, ii. lt., a»iiK,j)Ucai Muiiicnannei uiKuai ^^Ke^■, ^''■"'g /*1 iay 
ProcgMiM Techniques. Tech. Rept. No.X Contract VT 0701. TOGST- 
70C-0100, Texas Inst.. Inc., Dallas, Texas. 1970 

VFSIAC 20,090 VU This report discusses a new method of generating time-domain 
AD SCf) 534 filters to extract a signal from dinitt '.ed multichannel noise.   The new 

filter generation technique is based on the frequency-domain Wiener 
filter resiKinse and uses the mean-square-ermr of the whole filter 
set in the transformation back into the time domain.   This new, com- 
putationally efficient technique was evaluated against a previously 
used technique, also based on the frequency-domain Wiener filter 
response.   Two different sets of experimental noise data with ix)wer 
s|H'ctra specified at CTi frequencies were used in the filter evaluation, 
and the signal to be detected was assumed to have the same power 
s|)ectrum as the noise to prevent frequency filterint;.   For the first 
noise sample and 37-point lonn filters, the previous technique uave 
0.8 db more error than the optimum frequency-domain filter and the 
new filterini; technique t?ave 0.5 db more error.   For the second noise 
sample, these rMpMtlVl filters had 1.2 db and 0.9 db more error than 
the optimum technique. 

MYKKLY, P., and I». A DOIT. A Study ot Focal McchanlBm and After- 
ghock CharacterlsllcB oi Small Earthquakes. Final Rep(.. Contract 
AP 49(6381-404, Univ. of Calif.. Derkclev. Calif.   1965. 

VESIAC 9961 VU Six iiermanent and three mobile «eismojjraph stations have l>een 
AD 4I>8 052 added to the University of California network.   Ten of nineteen sta- 

tions are linked to fk-rkelev by telephone lines, reporlmn directly 
onto 16 mm film signals from short-iH'nod llenloff seismometers as 
well as instruments with a 15 second free period.   The network pro- 
duced an exhaustive record of seismic actlvltv in California's central 
roast region with emphasis on earthquakes of magnitude of 5 and less. 
In connection with these quakes, epicenters and mobile station place- 
ment are discussed.   Also discussed are recahbratlon of travel-time 
tables with data from a studv of quarrv blasts, and four local earth- 
quake sequences. 

C \HANNES, II.. "Thcrv «if Shock Waves." Handliook of Phvslcs. IX. Huld 
M-ch.. pp. 162-224. 1960. (Translatec! from French"). Contract    DA- 
4'.1-flfl3 OSA-3137. 

VESIAC 12.443 VU This chapter has l»een divided Into three parts.   In the first, we 
are establlshlm; the equations formmit the basis of the theory.   In 
Part H. we are studylnu shock waves In stationary motion: the obstacle 
is placed mn an inflnilelv animated fluid with a uniform tranrlatlon 
and we assume that a steadv flow can be established: at each point, 
the velocity is independent of time.   In Part C. we are sludvlm; the 
propagation of shock waves. 
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VKSIAC 16,r)02 VU 

VESIAC 19,830 VU 

CABRE, R., S 
Ande^ Sc i. 
San Calixto 

J. j^hr^rxStud^f the AfterrtlOekl In the Cen.r.l 

of .he .„prss sTnS sss^asrvaiuabie ,,ecause 

CALIF. FNST. OF TKCH   fSTAPPi   A ■ 

ate»!» *"■ £ c'.n.^SSÄS^'SlPtS55 
of Tech., t'asadena, Calif., 19C9 *•■«• msi. 

and preventlo,, n,a,e ain, of Mrt"(>uake prediction 

VESIAC 17.130 VU 
AD 663 219 

CAUP, INST. OF TECH., (STAFF). Re 
'search In N'ismic  I'herK, n.n,! C,,,,- •lecled with Karthouikes .„rt Vv " •f,,sml,• Pl"■" '"■< ' -n- 

VESIAC H,372 VII 

VI.SIAC H.37V \l 

On the IMMS of the ,,mp.lu..ij(,n velncitv of Love ..n.l R.vl. „I, sur 

■•"" ■ ■■■ • i *TZ ,.:, „;;;.:„.,;;,: ,;.;::,,""t" ■"" "• 

Mrth ■core.  After calcul.....^ the ..„„..,,„.,. ,mI Ih(, .„.„J,,,,,,,. JJJ 

^S 



WILLOW   RUN   LABORATORIES 

a method based on fundamental equations of the theory of seismic 
rays, they determined the travel times of the ScS waves.   They u.ied 
the values of the propagation velocity of the transverse waves obtained 
by QattBberg and Richter, and C. G. Dahm.   In the first case, a deptli 
to the core equal to 2920 km was obtained in optimum agreement with 
the generally accepted value; in the second case, the values were 
somewhat in disanroement.   Gutenberg's and Richter's velocity dis- 
tribution of S waves with depth, therefore, seem more reliable than 
Dahm's. 

CAPON, ,1., AymptOttcally Olrttmum Multidimensional Filtering for 
S^pled-I^i J^-ocessuH; of Seismic Arrays. Contract AF i9T628i 
51C7. Lincoln Laboratory, 
196r). 

Mass. institute of Tech., Lexington, Mass., 

VESIAC 13.412 VII 
AI) f)2{! 1UH 

A number of Mymptotlcally optimum multidimensional filtering 
methods are investigated with (he purpose of determining fillerinn 
techniques which require relatively little computing lime to Implement 
with a digital computer.   The asymploiic properties of the maximum- 
likelihood and minimum-variance unbiased multidimensional filters 
are Investigated in the sampled-clala case.   Described is why these 
two multidimensional filters are shown to be identical.   Also dis- 
cussed is the martingale properly of conditional eypectation.   In 
addition, an asymptotically optimum frequency domain synthesis 
procedure Is given for two-sided multidimensional fillers. 

VKSIAC 20.302 VU 
AD 707 863 

APON. ,1., Signal Processing Results for Contineiital Aperture Seismic 
Array, rec'v Note, Rapt. Nos. TN 1970-l,i. FST)-TK-70- M9, Co^fracl 
An^(628)-5167, Lincoln Libs., M. I. T„ Lexington, Mas;,., 1970 

The processing of short-period P-uave data from a continental 
aperture seismic array is considered.   The array consists of sites 
located ai the Larfe Aperture Seismic Array (LA8A) In eastern 
Montana and \ni\\x Hange Seismic Measurement (LKSM) stations lo- 
cated in North America.   In particular, the feasibility of recognizing 
the arrival of the pP phase, making use of P-pP differences in velocity 
across such a large array, is considered.   In addition, lie determination 
of the P-uave source structure if an event is considered by usiiif the 
array to essentially steer many beams in the vicinity of the epicenter 
of the event.   The capability of the array to perform these two func- 
tions is evaluated and discussed In detail. 

VKSIAC I3.8r)8.0 VU 
AD'.|H 415 

CAPON. .1.. R. .1. GREENnELO, and P. K. GRKKN. .Ir., I.ASA Off-line 
Array Pincssnir Results. Contract AF lOtdlMi 7400. Lincoln Lab.. 
Mass. In.sl. Tech.. Levliigton, Mass , 1905. 

The authors have processed digital array data from TPSOand 
1 ASA. the purpose iK'ing to establish trade offs between BlgnaMo- 
noise enhancenieiil achieved versus the complexit) Of coal of doing 
the processinc    The results d«:cnlwd here are relevanl (0 the pie- 
detection array processing which ßrlscoe described ai necessary for 
on-line event screening and recording. 
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CAPON, J., R. J. GREENFIELD, and R. J. KOLKER, A Frequency-Domain 
Synthesis Procedure for Multidimensional Minimum-Likelihood Pro- 
cessing of Seismic Arrays, Tech. Note 1966-29, Kept. No. TR-66-203, 
Contract AF19(628)-5l67, Lincoln Lab., Mass. Inst. Tech., Lexington, 
Mass., 1966. 

VESIAC 14,466 VU A frequency-domain synthesis method for multidimensional max- 
AD 634 233 imum-likelihood filtering of sampled data from seismic arrays is 

presented.   The several advantages of this procedure relative to the 
time-domain synthesis technique are discussed.   Also studied are the 
details of a direct segment method for the spectral matrix estimation 
required in the frequency domain approach.   The bias, vr.riance, mean 
square error, limiting distribution, and other propertie . of the spec- 
tral estimates are included in this study.   The details of a Fortran IV 
computer program implementation of the frequency-domain method 
are given.   The experimental results obtained by processing two events 
recorded at the LASA are presented. 

CAPON, J., R. .1. GREENFIELD, and R. T. LACOSS, Design of Seismic 
Arrays for Efficient On-Line Deamforming, Tech. Note, Contract 
ÄF l9(62ö)-5l67, Mass. Inst. of Tech., Lincoln Labs., Cambridge, 
Mass., 1967. 

VESIAC  16,504 VU The SNR improvement obtained with delay-and-sum (DS) pro- 
AD 655 142* cessing is discussed for short-period seismic data.   It is shown that 

at least 3 km spacing should be maintained between seismometers at 
LASA or at another site with a similar noise environment.   It is shown 
that noise coherency measurements are of use in determining the 
sensor spacing at a new array location.   The parameters required for 
a site survey coherency measurement, such as length of data and 
resolution, are also presented,   nie design of subarrays of approxi- 
mately 20 km aperture is described and array patterns are given. 

CAPON. J.. R. .1. GREENFIELD, and R. T. LACOSS, Long-Period Signal 
Processing Results for Large Aperture Sy)8"''1,^[^V' Tech. Note 
IS57-5Ö. ESD-TR-67-564. Contract AF 19(628)-5167, Lincoln Labs. - 
MIT. Lexington. Mass.. 1967. 

VESIAC 17.135 VU The results of a series of off-line signal processing experiments 
AD 663 420 are presented for long-period data obtained from the Large Aperture 

Seismic Array (LASA) located In eastern Montana. The signal-to- 
noise ratio gains obtained with maximum-likelihood processing are 
presented for body-wave as well as surface-wave phases. A discus- 
sion of the frequencv-wavenumber characteristics of the noise which 
led to these results is also given. On the basts of these experiments 
several recommendations are made concerning optimum long-periud 
array configurations and on-line or off-line processing methods. 

( APON. .1 . R. .1   GREENFIELD, and R. T. LACOSS. Off-Line Signal Pro- 
cessing Results for the I-arge Aperture Seismic Array. Tech. Note 
l9e6-^rRrprTJiT.~ES15^Tn-e6-24y. ümitracl ÄTnd(628)-5167. Mass. 
Inst. Tech., Lincoln Lab.. Lexington. Mass., 1966. 
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VESIAC 14,808 VU 
AU 637 016 

The results of off-line processing experiments are presented for 
the experimental Montana LASA.   In particular, the SNRgains ichiev- 
able by maximum-likelihood processing, and other simpler forms of 
processing, are given as a function of frequency, aperture, and number 
of sensors.   A partial discussion of the physical characteristics of 
the noise field which led to these results is also presented.   The spur- 
ious precursor introduced by one form of signal processing, and caused 
primarily by the signal amplitude scatter within a subarray, can be 
effectively reduced by usir.g amplitude equalization.   Processing 
effectiveness, it was found, also depends on differences in absolute 
level of the noises in the various sensors. 

VESIAC 8343 VU 

CARD, D. C, W. H. .TURNEY and T. T. SHARPS, Feasibility of Construc- 
tmg Large Underground Cavities, The Stability of Deep Laiye-Span ~ 
Underground Openings. Vol. II, Contract No. ARPA order No, 260- 
62, Colorado School of Mines Research Found., Golden, Colo., 1964. 

This second volume of the June 1964 technical report to the U. S. 
Army Engineering Waterways Experiment Station prepared by the 
Colorado School of Mines Research Foundation is divided Into three 
sections.   The first section deals with theoretical stress distributions 
on spherical cavities in homogeneous, isotropic, clastic media.   The 
second section discusses practical considerations relating to cavity 
stability.   The discussion covers the lithology, local structure, 
regional geology, and construition consideration to promote stability, 
involving possible linings and support, and rock bursts.   The third 
section explains the exploration program for selected sites.   The 
program aims at obtaining information on those factors outlined in 
section two.   The costs and times of execution for the items making 
up the program are rule-of-lhumb estimates only and are based on 
information published by well logging companies and bjl drilling com- 
panies. 

VFSIAC 7073 VU 

CARDER, D. S., The Requirements of a High-Sensitivity Si'ismograph Sta- 
tion, VESIAC State-of-the-Art Rept. 441Ö-63-X, Contract No. SD-7Ö, 
Univ. of Michigan, Institute of Sei. & Tech., Willow Run Labs    Ann 
Arbor, Midi., 1963. 

This report discusses possible sources and methods of propaga- 
tion of background noise and selection ot optimum s itcs and methods 
for reducing the effect of noise.   Present and suggesied future arrays 
are included in this discussion.   Highly sensitive seismograph stations 
and instruments In current operation are described, and comparisons 
are made of the ability of some of the better stations to record mag- 
nitude 4 to 5.5 earthquake s.   Suggested designs of unmannc. and other 
special-purpose seismic stations are included 

VESIAC 6017 VU 
AD 412 944 

CARDER, D. S.. D. W. CORDON and J. N. JORDAN. Seismic Waves from an 
Underground Nuclear Explosion Under a Desert Valley- MfSSiSSTPlTT 
Eveirt. contract No. ARPA-ISJ5A6I-I, u. S. Oust and CeodeUc &irw 
Wash.. D. C„ 1963. 

This paper discussed the results of a comprehensive study of 
basic seismic data from a large underground nuclear explosion at the 
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Nevada Test Site.   The MISSISSIPPI event was chosen for this purpose 
because it had the widest recording of any of the NTS explosions and 
is therefore, the most valuable in the study of travel times and ampli- 
tudes at teleseismic distances.   In addition, the seismic spectra pro- 
duced by the explosion contained long-period waves of significantly 
greater amplitude than had been observed from the NTS heretofore. 
A large collapse which occurred an hour or so after the explosion 
and a series of intervening minor collapses are also of considerable 
interest. 

CARPENTER, E. W., Quantitative Deductions from Explosion and Earthquake 
Mechanism Concepts, Rept. No. 7885-1-X, Contract DA 49-083 OSA^ 
3137, SD-78, Univ. of Mich., Inst. of Sei. & Tech., Ann Arbor   Mich 
1967. ■' 

VESIAC 15,915-M VU The United Kingdom Atomic Weapons Research Establlshmenl 
has been conducting studies on the detection, location, and identifica- 
tion of earthquakes and explosions.   The amplitude and shape of 
short-period records have been the basis for this study.   Velocity- 
depth and Q-depth models have been used to refine the magnitude 
scale and to obtain station corrections. 

CARPENTER, E. W., Teleseismic Methods for Uij^Detcdmn, Identification, 
and location of Undorground Explosions, VESIAC State-of-the-AFTRepI 
4410-67-X, Contr. No. SD^TUniv. ()f i^ich_ ^ o{ ScL & Toc,h ^ 
Arbor, Mich., 1964. 

Yn8]«0^44 VV Tllis n'Vf)rl attempts to show relationships between seismology 
AI) 438 710 and the detection and identification of underground nuclear explosions, 

particularly at "teleseismic distances" in the sc -called third /one. 
Extensive preceding work on the detection, location, and identification 
of earthquakes and explosions is summarized, as the author attempts 
to delimit the teleseismic system in terms of its capabilities in these 
areas.   It emerges from this thai careful study of the recording and 
analysis of teleseismic signals appears valuable both in detecting 
underground nuclear explosions and in advancing the science of seis- 
mology.   The review stops short of the distinctly political considera- 
tions, such as whether the system capability would be universally 
acceptable, 

CARRAGAN, W., F. MICHALKOand S. KATZ, Water Wells in Earthquake 
and Explosion Detection, Contract No. AF 19(6041-8376, hcnsselaer 
Polytechnic Inst.', Trov. N, V.. 1964. 

VESIAC 833') Vt Earthquakes and microseisms have been delecled for two years 
AD 443 378 through observations of water-level Fluctuations in open wells and 

pressure fluclu.ilnms in a capped well.    The transducer system com- 
posed of aquifer and detector can be adjusted to provide sensitivity 
comparable with long-period inertia) seismographs, and bandpass 
extended significantly in both directions.  The wells have recorded 
ill Of the phases normally delected by long-period Inertlal seismo- 

graphs; they appear in be equally sensitive to Love and Rayleigh 
waves,   Criteria have been established for predicting the suitability 
of wells for seismic detection, using relatively simple float-recorder 
equipment, 
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VESIAC 7383 VU 

CENTURY GEOPHYSICAL CORP. (STAFF), Site Description of the Three- 
Dimensional Array Tryon Field. Lincoln County. Oklahoma. Co'Hh^T 
No. AF 49(638)-1U«4, Century Geophys. Corp., Tulsa, Oklahoma, 1961. 

This paper describes fie five-well pattern site location selected 
after investiKation of a number of possible sites on the basis of hole 
depth, seismic noise level, and accessibility. 

VESIAC 6872 VU 
AD 423 422 

CHABAI, A. J., Close-in Phenomena of Buried Explosions. Final Rept 
Contract No. DASA-EO-30Ü-61. Sandia Corp., Albuquerque   N  M"' 
1963. n       i    .    .     ., 

The research described in this report Is an attempt to obtain some 
information about close-in phenomena which will be helpful to the 
realization of objectives in the VELA-UNIFORM Program.   Specific 
aims of this research have been the developmen' of instruments capa- 
ble of making measurements in the nonelastic region about buried ex- 
plosions, investigation of medium properties of geologic solids rele- 
vant to studies of ihe close-in region, and development of a theory for 
description of spherical wave propagation from buried explosions. 

VESIAC 13,«58-M VU 
AD 648 415 

CHAMBERLAIN. L, A., Multichannel Filter. Contract- 
33(6571-13899. Texas Inst.. Inc., Dallas, Tex.. 1965 

VT 5053, AF 

This report discusses the Multichannel Filter (MCF). a high- 
speed digital processor organized specifically for the filtering prob- 
lem.   Through a special purpose processor, it permits full flexibility 
m programming filter routines.   This unit will be installed in the 
L.'VSA Data Center in Montana for special processing applications 
Ihe MCF is contained in a single standard 19-inch relay rack eighty- 

three indies in height.   The papei tape reader which is used in repro- 
gramming the MCF is separately housed and is intended to be cart- 
mounted so thai a single tape reader can serve several MCFs 

VESIAC 14,809 VU 
AD 630 243 

( HATTERION. K. ,1.. Cfrtical Comniunicalions Employing Semiconductor 
Lasers.   IVeh,  Rept.,  Kept. Nn. TR 392. Cmtracl AF 19762^-500, Mass 
tost, of Tech., Lincoln Lab.. Lexington. Mass., 1966. 

Discussed Is the development of optical communications employing 
semiconductor lasers - both noncoherent and coherent.   Advantages of 
the large modulation bandwidth obtainable with these devices are de- 
scrlbed, as well as the development of communications systems for 
98-percent weather capability over short ranges (rather than fair- 
weather capability over long ranges), and the development of supporting 
technology in the areas of semiconductor lasers, photomultlpllers, 
and frequency- and pulse-nindulat ion electronic circuitry and com- 
ponents.   Also, results are given for measurements of optical signals 
over a two-mile path under a full variety of weather conditions which 
permitted a comparative evaluation of AM, KM, and PM systems 

CHENG, V-V, Special Technical Report Number 6 on Estimation of the 
Depth ol  Focus of theJMay 10,l963"Keu.u|or I-.iriliquake. Tech. 
Interim Kept.. AFCltl-dC-OS:., (onti acf AF I'.ii(;iH>-23ft'. IVnn, 
Stale Univ.. Univ. Park, Pa.. 1966. 
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VESIAC 15,039 VU 
AD 641 366 

The validity of a modified version of Merdler's (1964) depth- 
eslimation procedure is tested.   Criteria are developed to screen 
test   significant answers.     The criteria did not reject tiie correct 
solutions when applied to synthetic data. 

In testing earthquake data, 2?7 out of 312 significant answers 
were rejected by the criteria.   The final output seismograms chosen 
for each station after visual examination were reasonably simplified 
for records which have a large initial amplitude, while those records 
beginning with a small amplitude were not reasonably simplified, in 
general. 

The average depth estimate is given. 

From the consistency of the results, it appears thai identification 
of pulses other than pP are likely. 

VESIAC 12,338 VU 

CHIBURIS, E. F., Crustal Structures in the Pacific Northwest Stales from 
Piiase-Velocity Dispersion of Seismic Surface Waves (THESIS). 
Contract AF 19(628)-2778, Oregon State Univ.. Corvallis, Oregon, 
1965. 

Phase-velocity dispersion of surface waves was determined in 
the Pacific Northwest stales by the method of tripartite arrays.   A 
computer technique was devised to determine rapidly periods and 
adjusted arrival limes of wave phases.   Hspothetical cruslal models 
were proposed.   Adjustment of these models is discussed.    The models 
apply to locations near the centers of the arrays; the final models 
were varied laterally so as to agree with published Houguer gravity 
anomalies, resul'.ing in a crustal section from Idaho to the Oregon 
coast.   The layers of the final model - their thickness and average 
physical characteristics - are discussed. 

VESIAC 13,858-E VU 
AD G48 415 

CHIBURIS, E. F., Experience at TFSO Extended Array - Travel-Time 
Anomalies, Contract:   VT 5071, AF 33(657 )- 1410'4, 'Teledyne. Inc., 
UED. Alexandria, Va., 1965. 

To test whether Iravel-lime anomalies exist, and whether they 
can be used to align signals over a large array, the author measured 
P-wave arrival times at the TFSO extended array stations.   More 
than 300 telescisms from two directions were used.   Results arc 
given here. 

VESIAC 17,605 VU 
AD 825 280 

CIIIiU'RIS. E. F., LASA Travel-Time Anomalies for 65 Regions Computed 
with the Herrin Travel-Time Table, November 1966 Version, Sei. Rept. 
Contract VT 6702, FH3657-67C-1313. Teledyne, Inc.. Alexandria. Va., 
1968. 

Travel-time anomalies at LASA computed from 626 telcseisnis 
with the November 1966 Herrin tables, are separated Into various 
regions and then averaged.   Several observations are made Concerning 
the results. 

CHIBURIS, E. F., LASA Travel-Time Anomalies for Various Epicentral 
Regions, Sei. Rept. N^ 150, Contract VT 6702,'AF 33(657M5?r9, 
Teledyne Industries, Inc., Earth Sciences Div.. Alexandria. Va., 1066. 
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In IDQ oil Travel-time anomalies al LASA, computed from approximately 
AD 488 835 350 trleselsms, are separated Into various regions and then averaged. 

Several significant observations are made concerning the results. 

CHIDURIS. E. F., Precision Location of Underground Nuclear Explosions 
Using Tcleselsmlc Networks and PredeterrnTned Travel-Time Anon   - 
"es.Scl. Rept. NO. 2i4, Project VT/6702, Contract F33er)7-67C-1? T 
Teledyne, Inc., Alexandria, Va.. 1968. 

VESIAC 18,338 VU Using a series of 19 explosions detonated within a 2500 km2 area 
AD 832 961 of the Nevada Test Site, the effectiveness is demonstrated of applying 

predetermined travel-time anomalies to a limited network of tele- 
seismic stations (comprised of between 4 and 13 stations greater than 
1900 km distance).   Three different travel-tim»' tables were used; 
.'effrey-Bullen:   Herrin, 1961 version;   and Herrin, November 1966 
virslon;   and two different computer programs:   LOCATE and SHIFT, 
the former which minimizes the sum of squares uf residuals (and the' 
latter which minimizes the sum of squares of relative residuals.) 

CHIDURIS, E. F., Relative Travel-Time Anomalies at LASA and the Loca- 
tion of Epicjiiters using "Shift", Sei. Rept. No. 147, Contract VT/67Ö2, 
AF 33(657)-15919, Teledvn - Industries, UED Division, Alexandria, Va.. 
1966. 

VESIAC 14,638 VU Anomalies from 180 events were calculated for the 21 subarrays 
AD 485 028 at the Montana LASA.   The anomalies are .- hown to be strongly depen- 

dent upon epicentral distance and direction.   If the observed anomaly 
scatter within an epicentral region is due to epicenter location error, 
a computer program, SHIFT, can improve the epicenter locations from 
LASA by using observed P-wave arrival times and the measured aver- 
age anomalies. 

CHIDURIS, E. F., TFSO Long-Period L-Array Noise Coherence, Sei. 
Rept., Project VT/6702, Contract F33657-67C-1313, Teledyne Indust., 
Inc., Earth Science Div., Alexandria, Va., 1967. 

VESIAC 16,908 VU Three long-period noise samples recorded at the TFSO L-array 
AD 821 664 were analyzed for coherence properties.   The results indicate that the 

ordinary coherence is generally high between elements 5 - 10 km 
apart and low between elements further apart.   Multiple coherence 
is high for the first noise sample but low for the third sample. 

Zero-delay noise summations for an additional sample produce 
about N 1/2 improvement over the average RMS noise level and 
beamforming of a large P-wave signal produces about N 1/2 improve- 
ment in SNR. 

CHIDURIS, E, F., R. O. AHNER, The Comparative Detectabllity of pP at 
LASA, TFSq, UDSO, and CPSO, Sei. Rept., Rept. 231, Contract VT/ 
9706, F33657-69C-0913. TeleHyne Indust., Inc., Alexandria, Va., 1969 

VESIAC 19,668 VU A study is made of the comparative detectabllity of later seismic 
AD 854 507 phase arrivals, principally pP, using film data recorded at LASA, 

TFSO, UDSO, and TFSO.   The results indicate that LASA is an equally- 
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VESIAC 15,167 VU 
AD 803 761 

VESIAC 20,005 VU 
AD 864 044 

CHIBURIS, E. F., and R  O  AHMPO   AT 

Alexandria, Va., 1969 Ö9C-0913, Teledyne Indust., Inc., 

lies and various teleseiqm.r n»^ .    f J,    f obtained us'nR anoma- 

VESIAC 20,450 VU 

CHIBURIS, E. F.   and R O   AHMTTU   A C , 

Teledyne-Geotech, Alexandria, Va., 1970 0706, F33657"-170C"-"0Ml 

networks were comprised of between 9 and 49   e?ese smfc st^     K 

having two- to three-quadrant distributions.     teieSeiSm,c statlons 

VESIAC 16,382 VU 
Teledyne Inc., Alexandria, Va., 1967. ARPA Order No. 624 
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of the noise at a center channel is predictable by other seismometer 
outputs in the array.   This level of multiple coherence requires 8 to 
9 input channels.   Multiple coherence with fewer inputs &. ordinary 
coherence between pairs of channels are much lower. 

From the samples tested which all produce multiple coherences 
quite similar to each other, we conclude that at least 9 input channels 
are necessary to adequately describe the long period noise at LASA. 

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Noise at 3 Vertical 
Arrays UBSO, GV-TX, AP-OK, Rept. No. 191, Project VT/6702, Con- 
tract K 33657-67-C-1313, Teledyne, Inc., Alexandria, Va., 1967. 

VESIAC 16,393 VU This report shows multiple coherence versus frequency at three 
vertical arrays of short-period, vertical-component seismometers. 
One of the seismic traces, either the surface trace or the deepest 
trace, is used as the output and 2 to 6 of the others are used as inputs. 

The multiple coherence properties of the noise are similar at 
the threo vertical arrays with similar geometries.   At all three sites 
the downhole channels correlate with each other better than with the 
surface channel.   At all three sites the coherence between downhole 
seismometers decreases markedly as their separation increases. 

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Sliort Period Noise 
at LASA, Repi. INU. 190, Project VT/6702, Contract F-33657-67-C- 
1313, Teledyne, Inc., Alexandria, Va., 1967. 

VESIAC 16,394 VU This report shews multiple coherence versus frequency with 2 
AD 816 029 to 9 input channels for short period noise fields at LASA.   Intersub- 

array noise from the center seismometers in the 500 foot holes at 
LASA shows low multiple coherence for all frequencies from 0.1 to 
2.5 cps even with the closest subarrays represented.   The intersub- 
array inultiple coherence indicates that the expected noise reduction 
from a prediction error filter is about 1 db over the fi'.ing interval 
and about 0 db outside the fitting interval. 

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Short Period Noise 
at UBSO, and TFSO, Rept. No. 192, Project VT/6702, Contract F 33657- 
67-C-1313, Teledyne, Inc., Alexandria, Va., 1967. 

VESIAC 16,387 VU Multiple coherence gives a quantitative measure versus frequency 
of how well a linear combination of n input channels can match the 
(n + 1) st channel in a seismic array.   If the inputs can match the 
output exactly, then the multiple coherence is unity and only n channels 
are necessary for short-period noise fields at UBSO and TFSO. 

The multiple coherence of the noise at UBSO and TFSO short- 
period, vertical-component arrays is high (greater than 0.9) over 
the microseismic frequency band. 

The decay of the multiple coherence of the noise with increasing 
frequency is faster at TFSO than at UBSO and faster at UBSO than at 
LASA. 
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LrilBURIS, E. F., W. C. DEAN, Teleseismic Signal AliKnment at the 
Tonto Forest Extended Array. Seis. Data Lah. I^R, rnnfr^^ryf/ 
2037, AF 33(657)-12447, UED Earth Sei. Div., Teledyne Industries, 
Inc., Alexandria, Va., 1965. 

VESIAC 12,777 VU This report presents the results of determining significant travel- 
AD 472 137 time anomalies at the TFSO extended array stations from more than 

300 teleseisms.  The results indicate that the station anomalies vary 
with distance and azimuth, and are necessary for signal alignment. 
The alignment by anomalies is shown to agree with the alignment by 
cross-correlations; the former method is recommended.  Signal 
alignment errors  and possible explanations of the anomalies are 
discussed. 

CHIBURIS, E. F., R. A. HARTENBERGER, The Detection Threshold at the 
Montana LASA, Rept. No. 185, Project VT/6702, Contract F 33657- 
67-C-1313, ARPA Order No. 624, Teledyne, Inc., Alexandria, Va., 
1967. 

VESIAC 16,383 VU Short-period P arrivals on LASA beamformed traces for 56 
AD 815 579 teleseismic events were used to compute event magnitudes and 

corresponding threshold magnitudes. 
The average event magnitude reported by the USC & GS differed 

by less than 0.1 from the average magnitude computed at LASA. 
Threshold magnitudes varied from 3.2 to 4.0;   the average, 3.6, is 
biased downward about 0.1, because of the magnitude factors (B) for 
deep foci, and an additional 0.1-0.2 depending upon night-day noise 
fluctuations at the LASA. 

CHIBURIS, E. F., R. A. HARTENBERGER, LASA Signal and Noise Ampli- 
tudes for Three Teleseismic Events, Scientific Report No. 151, Con- 
tract VT/6702, AF 33(657)-15919, Teledyne Industries, UED Division, 
Alexandria, Va., 1966. 

VESIAC 14,642 VU Signal amplitudes, noise levels (rms) and S/N were computed from 
AD 485 032 L LASA recordings (1325 seismograms) of three teleseismic events; in 

addition, unphased and phased subarray summations were formed. 

The results of this study indicate that signal amplitudes within a 
subarray vary by a factor of three or four and that there is an equiva- 
lent variation in subarray mean amplitudes across the entire LASA. 
Noise levels, on the other hand, are fairly uniform across LASA for 
a given event. 

CHIBURIS, E. F., R. A. HARTENBERGER, Signal-to-Noise Ratio Improve- 
ment by Time-Shifting and Summing LASA Seismograms, Sei. Rept. 
No. 164, Contract VT/6702, AF 33(657)-15919, Teledyne Industries, 
Inc., Earth Sciences Div., Alexandria, Va., 1966. 

VESIAC 14,980 VU S-P LASA seismograms of 19 earthquakes were prefiltered, time- 
AD 800 370 shifted, and summed by digital computer to determine for ea^ event 

the P-\/ave SNR gain relative to the average input.   Compared to the 
mean, the "signal" amplitude, (half the maximum peak-to-trough de- 
flection in the P signature) was suppressed on each final trace about 

188 



WILLOW   RUN   LABORATORIES 

3 db, whereas the root-mean-square level was lowered 18 to 21 db. 
The prefiltering and signal alignment procedures, however, signifi- 
cantly reduced the first-motion amplitude of unfiltered data.  The 
average SNR for each, event was improved 15 to 18 db by summing 
all LASA traces.  Approximately 5 db of the improvement is attributed 
to the modified time shifts resulting from the use of predetermined 
average travel-time anomalies. 

CHINNERY, M. A., Earthquake Magnitude and Source Parameters, Sei. 
Rept., Contract F44620-67C-0006, Brown Univ. Providence, R. I., 
1969 

VESIAC 19,403 VU Previous attempts to find empirical linear relationships between 
the magnitude, M, of an earthquake and the logarithm of one or more 
of the source parameters (length L, width W, displacement D) are re- 
viewed.  The fault parameters associated with a set of 27 earthquakes 
with strike-slip movement in the magnitude range 3,4 to 8.3 are used 
to test these empirical relationships.  It is found that there is no 
linear relationship between M and log L or log W that is valid over 
the whole magnitude range.   However, a rather good linear relation- 
ship is found between M and log D.  Some improvement in determin- 
ations of the displacement D for low magnitude events is necessary 
in order to distinguish between these two formulas.  It is surmised 
that the second may be closer to the truth.   The consequences of such 
a relationship are discussed. 

CHINNERY, M. A. and D. G. HARKRIDER, Seismology and Acoustic Gravity 
Waves, Quarterly Letter Rept., ContracFF34620-68C-0082, Brown Univ., 
Providence, R. I., 1969 

VESIAC 19,534 VU This report summarizes the accomplishments of two tasks.   The 
interpretation of data from the 16 mm film records from LASA has 
continued and the acoustic gravity wave programs are in the process 
of being modified to include the effect of heat conduction and viscosity. 

CHINNERY, M. A. and D. G. HARKRIDER, Seismology and Acoustic Gravity 
Waves, Quarterly Letter Rept., Contact F44620-68C-0082, Brown Univ., 
Providence, R. I., 1969 

VESIAC 20,085 VU This letter report summarizes the accomplishments as follows: 
(1) Attention is now being focused on three aspects of the P-wave 
arrivals at the Large Aperture Seismic Array. (2) Theoretical baro- 
grams have been calculated for atmospheric acoustic gravity wave 
associated with Tsunamis. 

CHOI, S. C, Principal Component Analysis of Seismic Data and Direction 
of the Principal Component for Seismic Record, Sei. Rept., Project 
VT/6702, Contract F 33657-67C-1313, Teledyne, Inc., Alexandria, 
Va.( 1967. 

VESIAC 16,364 VU This report consists of two technical notes prepared by S. C. 
AD 814 688 Choi, of the Measurement Analysis Corporation.   In the first report, 

principal component theory is developed.   It was concluded that it 
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seems quite worthwhile to investigate the applications of the princi- 
pal component to seismic noise study.   In the second report, the idea 
that the direction of noise source mignt be determined by examination 
of the principal component is pursued. 

VESIAC 8580 VU 

CISTERNAS, A., Research in Seismic Phenomena Connected with Earth- 
quakes and Explosions, I.   The Radiation of Elastic Waves from a 
Spherical Cavity in a Half Space, 11.   Precision Determination of~ 
nnnr= Depths a"d"Epicenters of Earthquakes, Contr. No7~AF%Tg38)- 
1337, Calif. Inst. of Tech., Pasadena, Calif., 1964. 

In part I of this report, the dynamic response of an elastic half 
space to an explosion in a buried spherical cavity is investigated by 
two methods.   The first method is implicit and gives the final ex- 
pressions for the displacements at the free surface as a series of 
spherical wave functions whose coefficients are solutions of an 
infinite set of linear equations.   The second method is based on 
Schwarz's technique to solve boundary problems, and leads to an 
iterative solution.   In Part II of the report, a hypocenter location 
program, which incorporates the method of least squares and auto- 
matically accounts for crustal variations, has been written for an 
IBM 7094 computer. 

VESIAC 8643 b VU 
AD 669 511 

CLAERBOUT, J. F., The Isotropie Model of Microseisms, Contract AF 
61(052)-702, Seismological Inst., Univ. of Uppsala, Uppsala, Sweden, 
1964. 

Theoretical study of Isotropie microseisms, defined as the super- 
position of waves from all azimuthal angles, are made.   Measurements 
on the earth's surface should suffice to determine phase velocities 
and relativ« powers of the surface modes present in Isotropie micro- 
seisms.   It should also be possible to determine whether any of the 
energy of these microseisms is due to body waves and, if so, to 
determine its power. 

VESIAC 14,108 VU 

CLAERBOUT, J. F., A Summary, by Illnstrations, of Least Squares Fil- 
ters with Constraints, Technical Note 1966-7, ESD-TDR-66-22  Con- 
tract AF 19(628)-5167, Lincoln Lab., Mass. Inst. Tech., Lexington 
Mass., 1966. ' 

Several methods of combining a number of time series into a 
single series are discussed.   They all involve individual filtering, 
somewhat like Wiener filtering in that signal information is given'in 
the form of various linear constraints on the filter coefficients 
rather than as a signal correlation function, and followed by summa- 
tion.   The formulas are worked out explicitly for the case of two time 
series and three filter points and presented in such a way as to make 
generalization clear. 

CLARK, D. M., Long Range Seismic Measurements-- AUK, Scientific 
Report No. 134, Contract:   VT/2037, AF 33(657TT?l47, Teledyne 
Inc., UED, Alexandria, Va., 1966. 
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VESIAC 13,735 VU 

explo^oÄfc^ÄÄte^8 f.r0m an ^-^ound nuclear 

along with otht unfdenfifi Aasl's^ SUrfaCe WaVeS are inCluded 

VESIAC 16,669 VU 

other unidentified phaSi WaVeS are lnC,Uded alonK with 

VESIAC 14,953 VU 
AD 627 039 

^te^ohmPhr^^ Sei- Kept nept   NO. büL 132, Contract VT/2037. AF 33/657i  19447   T^J 
Inc., Earth Sciences Div., Alexandria, Va   79

(^7,-124?7rTeledyne, 

along with other ünfdentiL bases' ' ^^ WaVeS are included 

VESIAC 14,331 VU 
AD 632 956 

CLAnK,|DnM-^^-^^eismic Measurements -RITFF  Sei   Reot 

Inffulshtag between earthquakes and explosions.   A tah e of travel 

VESIAC 14,175 VU 
AD 631 043 

M c^x o' Long Range Seismic Mgagurgmcnta - CHARCOAL Rpnt 
No. SDL Rept. 138, Contract VT/6TÖ2 If wLlllwirliL^ 
Industries, UED, Alexandria, Va., 196«!     J•,(657,-15919• Teledyne 

exnln^fySiS of
t.
sei.smo,0gical data from an underground nuclear 

tTnlish L hnf COntlnuln
(f 

study to Provide information to XT». 
ngu.shing between earthquakes arxJ «cploslon«.  A table of travel 
mes and ampl.tudes of P, Pg, Lg, and surface waves are incLded 

along with other unidentified phases. included 

VESIAC 14,821 VU 
AD 487 219 

CLARK  D   M., Long Ran^e Seismic Measurements - CHARTRFTIW   m,, 
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tlngulshing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long-Range Seismic Measurements, CHASE III, Rept. No. 124, 
Projeci VT/2037, Contract AF 33(657)-12447, UED Earth Sciences 
Div., Teledyne, Inc., Alexandria, Virginia, 1965. 

VESIAC 11,345 VU An analysis of an underwater HE shot as a continuing study to 
AD 472 484 provide information to aid in distinguishing between earthquakes and 

explosions.  A table of travel times and amplitudes of P, Pg, Lg, and 
surface waves are included along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements-CHASE IV, Sei. Rept., 
Rept. No. SDL No. 137, Contract VT/2037, AF 33(657)-l2447, Teledyne, 
Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,332 VU An analysis of an underwater HE shot as a continuing study to 
AD 631 052 provide information to aid in distinguishing between earthquakes and 

explosions.  * table of travel times and amplitudes of identified as 
well as unidentified phases is included. 

CLARK, D. M., Long Range Seismic Measurements - COMMODORE. Con- 
tract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va., 1967. 

VESIAC 17,317 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosions.  A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - CUP, Rept. No. SDL 
Rept. 136, Contract VT/2037, AF 33(657)-12447, Teledyne, UED Earth 
Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,098 VU An analysis of seismological data from an underground nuclear 
AD 629 431 explosion as a continuing study to provide Information to aid In dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are Included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements-DILUTED WATERS, 
Rept. No. 128, Contract AF 33(657)-12447, VELA T/2Ö37, Teledyne, 
Inc., Alexandria, Va., 1965. 

VESIAC 12,895 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide Information to aid In dis- 
tinguishing between earthquakes and explosions Is presented.  A table 
of travel-times and amplitudes of P, Pg, Lg, and surface waves Is 
included along with other unidentified phases. 
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CLARK, D. M., Long Range Seismic Measurements - DUMONT, Sei. Rept., 
Rept. No. SDL 160, Contract VT/6702, AF 33(651)-1^919, Teledyne 
Industries, Inc., Earth Sciences niv., Alexandria, Va., 1966. 

VESIAC 14,945 VU An analysis of seismological data from an underground nuclear 
AD 489 056 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - DURYEA, Sei. Rept. 
No. 153, Contract VT/6702, AF 33(657)-15919, Teledyne Industries, 
Inc., Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,825 VU An analysis of seismological data from an underground nuclear 
AD 486 268 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., E. W. MOORE, and D. D. NELSON, Long-Range Seismic 
Measurements — FAULTLESS, Rept. No. SDL-215, Contract VT/6702, 
F 33657-67C-0945, Teledyne Indust., Inc., Alexandria, Va., 1968. 

VESIAC 18,049 VU An analysis of seismological data from an underground nuclear 
AD 830 474 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pc;, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - GREELEY, Sei. Rept., 
Rept. No. SDL 180, Contract VT/6702, F 33657-67-C-1313, Teledyne 
Industries, Inc., Earth Sei. Div., Alexandria, Va., 1967 

VESIAC 16,076 VU An analysis of seismological data from an underground nuclear 
AD 813 481 explosion as a continuing study to provide information has been made 

to aid in distinguishing between earthquakes and explosions.   A tabl ■ 
of travel-times and amplitudes of P, Pg, Lg, and surface waves are 
included along with other unidentified phases. 

CLARK, D. M., Long Range Seistnir Measurements - HALF BEAK, SDL 
Scientific Rept. No. 171, Contract VT/6702, AF 33(657)-15919, 
Teledyne Industries, Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 15,188 VU An analyses of seismological data was made from an underground 
AD 803 769 nuclear explosion as a continuing study to provide information to aid 

In distinguishing between earthquakes and explosions.   A table of 
travel-times and amplitudes of P, Pg, Lg, and surface waves are in- 
included along with other unidentified phases. 

CLARK, D.   M., Long Range Seismic Measurements - KLICKITAT, Rept. 
No. SDL 131, Contract VT/2037, AF 33(657M2447, UED Earth Sciences 
Division, Teledyne, Inc., Alexandria, Va., 1965. 
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An^-PrtAft An analysis of seismological data from an underground nuclear 
AD 627 040 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions.  A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves is included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - LONG SHOT Rept 
SDL 133, Contract VT/W?, AF 33(6b?)-12447, UED Earth Sciences 
Division, Teledyne, Inc., Alexandria, Va., 1966 

InSi^M3Q'600 VU This report describes an analysis of seismological data from an AD 477 153 underground nuclear explosion as a continuing study to provide infor- 
mation to aid in distinguishing between earthquakes and explosions. 
A table of travel-times and amplitudes of P, Pg, Lg, and surface waves 
are included along with other unidentified phases. 

CLARK, D. M,, Long-Range Seismic Measurements — NASH, Contract VT/ 
6702, F 33657-67C.1313, Teledyne, Inc., Alexandria, Va., 1967. 

VESIAC 18,043 VU An analysis of seismological data from an underground nuclea • 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosionp. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves tre included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements-PALANQUIN. Sei. 
Rept., Rept. No^ SDL No. 144, Contract VT/6702, AF 33(657)-15919, 
Teledyne, Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,333 VU An analysis of seismological data from an underground nuclear 
AD 631 340 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M , Long Range Seismic Measurements   PAR, Scientific 
Report No. 135, Contract:   VT/2Ö37, AF 33(e5?)-12447, Teledyne, 
Inc., UED, Alexandria, Va., 1966. 

VESIAC 13,796 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosions.   A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - PILE DRIVER. 
Scientific Report No. 165, Contract VT/6702, AF 33(657)-l59l9. 
Teledyne Indust., Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,970 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosions.   A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 
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CLARK, D. M., Long Range Seismic Measurements - PIN STRIPE, Sei. 
Rept. No. 154, Contract VT/6702, AF 33(657)-15919, Teledyne Indus., 
Inc., Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,824 VU An analysis of seismological data from an underground nuclear 
AD 486 406 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements -RED HOT, Sei. Rept., 
Rept   No. SDL No. 145, Contract VT/6702, AF 33{657)-15919, Teledyne 
Eai».   '3i. Div., Alexandria, Va., 1966. 

VESIAC 14,334 VU An analysis of seismological data from an underground nuclear 
AD 632 957 »-xplosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, I s;, and surface waves are included 
along with other unidentified phas '•s. 

CLARK, D. M., Long Range Seismic Measurements - REX, Sei. Rept. No. 
152, Contract VT/6702, AF 33(657)-15919, Teledyne Industries, Inc., 
Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 14,823 VU An analysis of seismological data from an underground nuclear 
AD 486 267 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - ROCKVILLE DAM, 
Sei. Rept., Rept. No. SDL 158, Contract VT/6702, AF 33(657)-15919, 
Teledyne Industries, Inc., Earth Sciences Division, Alexandria, Va., 
1966. 

VESIAC 14,961 VU An analysis of a HC shot as a continuing study to provide infor- 
AD 488 499 mation to aid in distinguishing between earthquakes and explosions. 

A table of travel times and amplitudes of P, Pg, Lg, and surface waves 
are included along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - SCOTCH, Sei. Rept., 
Contract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va., 
1967. 

VESIAC 17.316 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosions.   A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - TAN, Scientific 
Rept. No. 169, Contract VT/6702, AF 33(C57)-15919, Teledyne Industr., 
Earth Sei. Div., Alexandria, Va., 1966. 
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VESIAC 15,045 VU An analysis- of seismological data was made from an underground 
AD 801 879 nuclear explosion as a continuing study to provide information to aid 

in distinguishing between earthquakes and explosions.   A table of 
travel times and amplitudes of P, Pg, Lg, and surface waves are in- 
cluded along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - TURF, Rept. No. SDL 
130, Contract VT/2037, AF 33(657)-12447, UED Earth Sciences Div., 
Teledyne, Inc., Alexandria, Va., 1965. 

VESIAC 13,013 VU An analysis of seismological data from an underground nuclear 
AD 627 051 explosion as a continuing study to provide information to aid in dis- 

tinguishing between earthquakes and explosions.  A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves is included 
along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements-WISHBONE, Rept. 
No. 129, Contract AF 33(657.v-12447, VELA T/2037, UED, teledyne, 
Inc., Alexandria, Va., 1965. 

VESIAC 12,894 VU An analysis of seismological data from an underground nuclear 
explosion as a continuing study to provide information to aid in dis- 
tinguishing between earthquakes and explosions is presented.   A table 
of travel-times and amplitudes of P, Pg, Lg, and surface waves is 
included along with other unidentified phases. 

CLARK, D. M., Long Range Seismic Measurements - YUBA, Rept. No. 
SDL Rept. 140, Contract VT/6702, AF 33(657)-15919, Teledyne Indus- 
tries, UED, Alexandria, Va., 1966. 

VESIAC 14,228 VU An analysis of seismological data from an underground nuclear 
AD 631 105 explosion as a continuing study to provide information to aid In dis- 

tinguishing between earthquakes and explosions. A table of travel- 
times and amplitudes of P, Pg, Lg, and surface waves are Included 
along with other unidentified phases. 

CLARK, D. M., Preliminary Beamforming Study of the TFO-37 Array, 
Scientific Rept., Contract VT/6702, F33657-67C-0945, Teledyne 
Indust., Inc., Alexandria, Va., 1968. 

VESIAC 18,010 VU Beamforming of the TFO-37 array reduces the rms of the noise 
AD 832 059 up to 14 db over an average single sensor, and the signal/noise im- 

provement approaches 14 db also depending on the band pass filter 
used.  The signal loss after beamforming and summing Is approxi- 
mately 1 db.   Power spectra was also performed on the noise after 
summation as well as on individual traces and showed a 15 db reduc- 
tion at 1 cps; this is an Improvement of N over an average single 
element. 

CLARK, J. W., A Seismic Classification Model, Scl. Rept., Rept. No. MTR- 
305, ESD-TR-67-75, Contract AF 19(628)-5165, Mitre Corp., Bedford, 
Mass., 1967. 
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VKSIAC 17,307 VU 
AD 659 161 

Thin i •■ix.ri devclupH a vrry Kcncml clamilf leal Ion UHIII« aulomallc 
M u p.ir.iim-iiir IrarnlnK baHcd on limited data of known clahMrirallon. 
Tlie modol acceplH dlitcrlmlnanlH cxlracled from the HclamoKram and 
yield» the probability that the Input was due to an earthquake or M <A 
plosion.   Tbua, the dlnrrlmlnanlH are assumed to be available as inputs. 
Pattern rccoRnltlon as used here Is defined, the classification procedure 
I« outlined, the adaptive estimation of )olnl probablllly-densllles fn>m 
a finite number of mult I-dimensional vectors of known clasNlf trat Ion 
(the Icarnlnn model1 Is discussed, a simplified flow diagram of the 
learning model Is presented, and the selection of necssary conln«; 
inrametors Is Investlitaled. 

VESIAC 19.304 VL 
AD 84H 100 

CÜHKN, T. J.. Determination of Source Depth by gfrwctral. Paeudo-Auto- 
cwartwe, airf Cepajral AnalvBls. tu, Rept.. Repi. No. ?29. Contract 
VT7B7Ö2. K33857.68C-0945, Teledyne Indust.. Inc.. Alexancrla. Va. 
1969 

Interferenc«- »f P (or Pn) and | P fur pPn) produce scalloped S\H>C- 
tra with a null p. nod equal to the doth-phase time delay r.   Deter- 
mination of the null-frequency (f =  1 T). together with a kaBvMgi 
of the overburden compresslonal velocity, iiermils an estimaie «if the 
source depth.   Scalloping produced by station site structures is re- 
duced by averaging a suite of station spectra.   Further, the spectral 
band available for analysis is broadened be removing instrument re- 
sponse.   To objectively determine periodicities in the average siiec- 
trum. the cepstra and psuedo-autoc-ovanance are computed.   The 
depth determination method emplovmg speclral. psuedo-autocovariance, 
and cepstral analysis Is applied to nine Pn and P data sets for five 
underground explosions.   Five sets yielded reasonable istim tli s of 
tlie shot dejith. 

VESIAC 20,082 VU 
AD 865 357 

COHEN, T. .1., Seismoprints - Sei. Kept., Rept. No. 238. Contrail VT 9706, 
F33657-69C^13, Teledyne Indust., Inc.. Alexandria, Va., 1969 

Contour .s|)ectrogram8 (seismoprints) of short-period P and P- 
coda signals display power as a function of frequency and lime. 
Analysts of LONG SHOT and an Andreanof Island earthquake (22 
November 1963) by means of seismoprints effectively show the com- 
plex time-frequency-power relationships within the earthquake's P- 
coda; the explosion prints exhibit much simpler signatures.   This 
suggests that volume integrals derived from earthquake and explosion 
seismoprints can be used to compute complexity factors.   For the 
explosions, repetitive, characteristic signatures are found for tin P 
and PcP arrivals (and for the P- and PcP-codas). 

VESIAC 12,181 VU 
AD 281 285 

COKE, C, Seismological Stations in the Union of Soviet So< iali.st Republics, 
Kept. No. 4410-113-X, VESIAC Special Repl. Contract SD-7S, Inst. of 
Sei. & Tech., Univ. of Mich., Ann Arbor, Mich., 1964. 

This report presents a detailed description of the most consis- 
tently active seismic stations in the USSR.   Included Is information 
on the geography, geology, seismicity, and crustal characteristics in 
the vicinity of the stations as well as tl e type of instruments in oper- 
ation at the stations with their constants and frequency responses. 
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VESIAC 13.808 VU 

i °      IOJU'j.98 >or the-_p<'rtod »^övSmETr m3-Tn?Wnnn—" 
JggaiXiMi. Contract CGS- 1 IMTüHlTrSTTC^TO^T^ 

Or..irk r1'8 "C,tUn "" ,he 8<,,'on 8ei8mic Election system in late 

VESIAC 12.015 VU 

COLLINS. .1. L. and I). W. EVERTSON. Quarterly Status Item,,-, No  2 

fSZS£SSJ!i&!i ,964-c—• c-s-' »ä K^ 
 '?** c,X|^riinents were performed on the horizontal unit will, the 
Ccolechn.t-al Corporation shake table at Garland. Texas     n •       JK 

■MM table al Defense Research Laboratory suitable for our oa.tin. 
lar mstrument.   It Is planned to conduc. some tests dur n   the novt 
quarter at .he Sandia BMt. Albuquerque. New MexU    PrV i,,  ,1. 
design work has been done on the yertical unit rel.nnnai y 

VKS1AC 88650 VU 
Al) 452 161 

    Michigan. 1964. Sei. | Tech., Ann Arbor 

that dUSüfSlf'JS SOli,.,n ,r",ftor ** «"« basic principles mat describe the solion action are discussed. Also includerils ■. 
d.scussion of how the solion is joined with a fluid inetial ma s sys- 

ncc ^^i^r,he r****** -"«itivity S theV;:,;. 
mccr.    Because the   solion  seismometer is new, an empirical 
calibration has not yet been made.   The .enrttlvitt Pressed is b.^H 
ujxm the measured pressure response of the »uS. aS"li DräicJS^ 
effects of the fluid mass system. Pmluted 

VESIAC 8591 VU 
AD 606 774 

^'nine,'!;, M' **'i: ?E"LINGE«. 0!^!LState UniyersitySeismolo,rical BttUetlnNo.2, Rept. No. 16, Confrac! AP 1B(62H) 2m iWonH 
Univ., Corvallis, Oregon., 1964, ' ure^on Mate 

This bulletin lists the seismic data visually recorded during the 

rrorvn,?       ;'^eCrnlb0r' m3 at the two ^ismological stations 
Corvallis and Klamath Falls) operated bv Oregon State University 

VESIAC 7836 VU 
AD 600 463 

COLUVER   MM. and P. DEHLINGER, Seismological Bulletin No. 1 
IJujyto 30 Sept. 1963, Contr. No. AF mm-m*, Oregon 8 ab 
Univ., Corvallis, Oregon, 1963. 

This report contains data from the Oregon State University 
seismic station at Corvallis, (one of the World-Wide Cooperative 
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Standard Seismograph Network of Stations), for the period 1 July to 
30 September 1963.   Instrumentation nnd station constants are given. 
A list of abbreviations for data interpretation is Riven.   Included are 
dates of events, phases, times, periods and remarks. 

CONNOR, .1. J., Seismograph Calibration Standards, Project VELA 
UNIFORM, Contr. Agency Document, Air Force Technical Applications 
Center, Wash., D. C,  1963. 

VESIAC 7572 VU The purpose of this report is to indicate proper seismograph 
calibration standards and how to achieve them.   The instructions 
consider:   1) scope: 2) special calibration method (for short period, 
long period, broadband, intermediate band); 3) daily calibration 
(indicating proper frequencies and ground motion adjustments): 
4) basic caabration method: 5) calibration logs: formulae for com- 
puting magnifications for the special calibration: 6) procedure for 
determining calibrator coil motor constant; and general information 
on tape recorder frequency and record time, and measurement and 
recording of signal-to-noise ratio for each tape recorder channel. 

COOK, K. L., and J. K. COSTAIN, Research Directed toward the Study of 
PS Converted Seismic Waves, Semiannual Tech. Repl. No. 5, ConTract 
No. AF 19(638)-201, Univ. of Utah, Salt Lake City, Utah, 1963 (OFFICIAL 
USE ONLY). 

VESIAC 7246 VU O 

COOK, K. L., J. K. COSTAIN, A Study of PS Converted Waves, Final Rept. 
No.   AFCRL 65-258, Contract AF 19(628)201, Univ. öTütah. Salt Lake 
City, Utah, 1965. 

VESIAC 10,530 VU This investigatio.i was concerned with the properties of PS con- 
A0 615 474 verted waves to ascertain whether they can be detected consistently 

on seismograms from underground nuclear explosions and earth- 
quakes, and whether they can be used to distinguish such explosions 
from earthquakes.   The study includef'.;   a) theoretical considerations 
of the amplitudes of PS and other co ivertcd waves as compared to 
observed amplitudes;   b) harmonic analysis of seismograms;   c) analyses 
earthquakes at the University of Utah stations and other stations-- 
to develop criteria for the recognition of PS converted waves was the 
goal;   d) recognition of waves recorded on vertical and horizontal 
seismometers at Geotech. 

COSTAIN, J. K., and K. L. COOK, Tr.bles of Energy Ratios, Amplitude 
Ratios, and Phase Angles for Plane SV Waves, Special Report 4410- 
96-X, SD-78, Univ. of Mich., Inst. of Sei. & Tech., Ann Arbor, Mich. 
1965. 

VESIAC 10,665 VU This report presents tabulations- of energy ratios from Knott's 
energy equation, amplitude ratios from the Zoeppritz equations, and 
phase angles computed from the complex amplitude ratios for a plane 
SV wave incident on a plane elastic discontinuity.   All computations 
were programmed in FORTRAN for an IBM 7040 digital computer. 
For a Polsson's ratio of 0.250, incident angles were varied from 0 
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deg. to 88 deg. in increments of 2 deg., except near phase change of 
180 deg. in the real domain and near the critical angles where the 
ratios were calculated in increments of 5 deg.  Real and imaginary 
coefficients were considered.  Described are the varying parameters, 
i e compressional velocity ratios, and the density ratios used. 

COSTAIN, J. K., K. COOK, and S. T. ALGERMISSEN, Tables of Amplitude 
and Energy Ratios for Plane SV Waves. VESIAC Spec. Rept. 441Ö-68-X, 
Contract No. SD-78, Univ. of Michigan, Inst. of Sei. & Tech., Willow 
Run Labs., Ann Arbor, Mich., 1963. 

VESIAC 7219 VU This report presents tabulations of energy ratios calculated from 
Knott's energy equation and amplitude ratios calculated from the Zeop- 
pritz equations, for a plane SV wave incident on a plane elastic di.s- 
continuity.   All computations were programmed in FORTRAN for an 
IBM 1620 digital computer.   The variation of incident angles is de- 
scribed.   Both real and imaginary coefficients were considered in the 
calculations.   The varying parameters were the velocity ratio and 
density ratio across each interface, and the angle of incidence.  Com- 
putation of energy and amplitude ratios is described.   The kinds of 
compressional velocity ratios and density ratios that were used are 
described. 

COX, D. C. and R. H. JOHNSON, Pacific T-Phase Epicenters. Tech. Summ. 
Rept. No. 3, Contract No. Nonr 3748(01), Univ. of Hawaii, Honolulu 
Hawaii, 1962. 

VESIAC 5722 VU Earthquake T-phases were studied by means of sound-channel 
hydrophones cf the Pacific Missile Range at Kaneohe, Hawaii.   A 
rotating-drum-type recorder allowed continuous monitoring of the 
sound channel.   The record consists of a logarithmic presentation of 
sound power versus time.   A geographic study was made of T-phase 
sources and associated earthquake epicenters. 

The seismicity of Hawaii places the Kaneohe hydrophones in the 
unique position of recording seismic waves in the process of trans- 
formation to underwater sound.   Several local earthquakes have been 
identified and parameters of reception of this type of signal are dis- 
cussed. 

COX, K. C. and R. H. JOHNSON, T-Phase Study. Semiannual Tech. Study 
Rept. No. i, Contract No. Nonr 3748(01), Univ. of Hawaii, Honolulu 
Hawaii, 1962. 

VESIAC 6609 VU This is a Hawaii Inst. of Geophys. report on research for a con- 
tract which requires the monitoring by deep hydrophone and studying 
of all submarine low-frequency acoustic events. Due to the pacity 
of large-yield submarine explosions, the bulk of attenuation is neces- 
sarily concentrated on earthquake T-phases. Initial study is being 
made of the following points: 1) T-phase source location; 2) Areas 
from which identified T-phases are received; and 3) SJjectral com- 
position of representative signals. 
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VESIAC 8640 ; 
AD 832 r)68 L 

VII 

CKAMPIN, S., Higher Mcxles of Seismic Surface Waves. Preliminaiy Ob- 
scrvations, Contract AF 61(052)-702, SeisinoloKical IiistT7 Univ. of 
Uppsala, Uppsala, Sweden, 1964. 

Higher modes are found in about 40 percent of earthquakes with 
medium amplitude in Sweden.   They are confined to continental paths 
avoiding disturbed areas of the crust.   The higher mode group velocity 
dispersion curves of 81 of these earthquakes are presented here. 

VESIAC 10,030 VU 
AD 633 304 

CKAMPIN, S., M. HATH, Higher Modes of Seismic Surface Waves 
Separation Appendix, Contract Al" 61TÖ52P7Ö27 
Univ. of Uppsala, Uppsala, Sweden, 1964. 

Mode 
Seismolonical InsL 

A digital computer is used to filter seismograms in order to 
separate the higher modes from each other and from fundamental 
modes and microseisms.   The filtered traces show higher modes for a 
longer time than the original seismogram and modes may be visible 
which were previously undetected.   Mode Separation results in some 
alterations to dispersion curves measured from original seismograms. 

VESIAC 19,498 VU 

CHEASEY, C, Auxiliary I'rocessor Simulator. CPO Special Kept. No  3 
Contract VT757Ü4, AF 33(657):Rf)4Ji; Wxas Inst., Inc., Dallas   Texas 
1967 

The digital MCF auxiliary processor has been siiuulated by a 
computer program to facilitate the checkout of the processor and to 
study various operating parameters.   The program follows the logic 
of the processor as much as possibh' and contains the following main 
sections:   basic MCF filler routine, beam-steer routine, Wiener 
power processor, UK processor, Fisher output controller, and divide 
routine. 

VESIAC 17,128 VU 

CROUCH, D. H., Analysis of Suban-ay_Waveiiumbej:- Spectra-Large-Array 
Signa 1 and Noise Analysis^ Special Sei. Rept. No. 6, Contracts-   VT 
6707, AF 3i(W7)-ie678, AltPA Order No. SM, Texas Inst., Inc    Dallas 
Texas, 1967. 

The ambient seismic noise at LASA was studied using high-reso- 
lution wavenumber spectra obtained for several subarrays chosen from 
seven noise samples covering a seven month period.   A comparison 
of the high-resolut ion spectra with conventional spectra measured at 
two subarrays for one of the noise samples was made. 

VESIAC 16,914 VU 

CROUCH, D. D., Detection of Discrete Arrivals in Mantle P-Wave Noise 
Large-Array Signal and Noise Analysis. Special Sei. Report No. 5_ 

Contract VT/6707. ÄF "33(6571-16678", Texas Inst., Inc.. Dallas, Texas 
1967. 

Two techniques have been used to identify discrete P-wave arri- 
vals.   One method. Fisher analysis of variance, provides an output 
lime function which measures the likelihood of an arrival in a specific 
segment of noise.   The other technique calculates a moving power 
spectra and looks for spectral characteristics which are sufficiently 
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VKS1AC S843 \V 
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VESIAC 9581 VU 
AD 611 129 

GUMMING, G. L., G. T. MAUREAU, Crustal Structure in Western Canada 
Sei. Repf. No. I, Rept. No. AFGRL-ÖS-lS, Contract AF l9(628)-26Sr) ' 
Univ. of Alberta, Alberta, Canada, 1964. 

In the summers of 1963 and 1964, a double-ended refraction pro- 
file was shot be. ween Suffield, Alberta and Swift Current, Saskatchewan. 
A six layer earth model was obtained, the crustal thickness under the 
east shot point (Swift Current) being 42 kms and the thickness under 
the west shot point (Suffield) being 51 kms.   These data are similar 
to those reported by Meyer and McCamy in Montana, just south of the 
line of the authors of this article.   Previous control west from Suffield 
has been extended into the Rocky Mountains.   Since these data are not 
reversed, definitive interpretation is not possible.   Alternative inter- 
pretations arc p-esented.   Power spectra induate little change in fre- 
quency with distance from the shot point; however, two dominant fre- 
quencies of seismic information are presented. 

VESIAC 17,018 VU 
AD 661 976 

CURRIE, R. G., A Comparison of Long Shot and Earthquakes. Final Tech. 
Rept., Rept. No. RP-4G, Contract AF-AFOSR-1022-66, Arctic Inst. 
of North Am., Montreai, Quebec, 1967. 

The seismic signal generated by the underground nuclear ex- 
plosion. Long Shot, has been compared with seismic signals of earth- 
quake origin and found to be similar on a regional scale.   Negative 
Long Shot magnitude residuals are associated with areas of recent 
tectonic activity as are late arrivals, while positive Long Shot mag- 
nitude residuals and early arrivals have been found to be associated 
with tectonically stable regions.   These trends are coincident with 
those indicated by data from other seismic events. 

VESIAC 8013 VU 

GUSHING, V. J., W. A. LOSAW. and D. M. REILY, Characteristic Emis- 
sions from an Underground Explosion, Computational Technique and 
Results, Contr. No. DA-49-146-XZ-ÖW, Engineering-Physics, Co— 
Rockville, Md., 1964. 

During the past year a computational program has been under 
development to describe the mechanical disturbance generate,! by 
an underground explosion.   In this report, the basic equations which 
describe the propagation of intense mechanical disturbances throut;li 
geologic media art Jiscussed.   Additionally, the authors describe 
techniques for implementing the numerical solution of the equations 
of wave propagation applicable to both the region of linear and non- 
linear constitutive behavior: and in particular, they have written 
a computer program, using a "umerical technique which allows one 
to solve the wave pmipagation problem for a medium having an 
equation of stale whichi loads and unloads along different state point 
loci. 

VESIAC 13,014 VU 
AD 476 003 

GUSHING, V.J.. D. REILV, and W. LOSAW, Characteristic Emissions From 
^Undj-j^oundjxplosuni, Rept. No. DASA IIN, Contract fiA4fe-  
146-XZ-089, Engineering-Physics Company, Rockville. Maryland. 
1965. 

The propagation of a mechanical disturbance from a point-source 
explosion with particular emphasis on characteristic wavosluipos as 
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effected by bulk equations-of-state is investigated.   The orlncipal con- 
cern her° is with the analysis and with numerical methods for studyinc 
the progress of an underground shock wave through the ci-ushable 
region near the explosive source.   The numerical method is noteworthy 
m that it can accommodate qu^e general bulk equation-of-state infor- 
mation (including different loaoing and unloading characteristics).   It 
is intended that the numerical analysis be counled to a suitable linear 
analysis so that waveshapes in the near seis nie region may be com- 
pared with the available experimental data. 

VESIAC 12,359 VU 

DATSKEVICH, A   A., "Testing of Seismic Receivers," Prikladnaya Geofiz 
No. 13, pp. 47-64, 1956. (Translated from Russian)(-ÜoRt?irt SD-TST   ' 

The seismic receiver is the input unit of the recording channel 
of any seismometric or vibrometric apparatus.   In view of this  the 
parameters of the seismic receiver are of decisive importance to the 
characteristics of the recording channel as a whole.   For this reason 
the sound selection of the parameters chaiacterizing the receiver 
and the working out of methods of measuring and checking these para- 
meters are very significant; and the lack of attention to this problem 
leads to difficulties in designing and constructing apparatus for seismic 
exploration.   In this paper is established a system of parameters 
characterizing the receiver.   A method is chosen for their measure- 
ment and control.   The concept of the seismic receiver as electro- 
mechanical dipole is used. 

VESIAC 11,340 VU 

DAUBIN, S. C, Pacific "SOFAR" Velocity Calibration Experiment   TR 
55-28, Contract NOnr 4M(0o). CJM Uefense Res. Lab., Santa Barbara 
Calif., 1965. ' 

Experimental results of SOFAR velocity measurements made be- 
tween Hawaii and the California coast aud between Haw lii and certain 
islands in the Pacific in the summer of 1964 are given.   Locations of 
explosive source stations are given.   A source location program for 
the IBM 7040 computer was developed and used to locate explosive 
sound sources from signals received at a widely spaced ensemble of 
receiving stations.   Signals were recorded by various stations in the 
North Central Pacific and aldo by an acoustic monitoring buoy station 
anchored off the California coast.   The objectives of the experiment 
are given. 

VESIAC 20.341 VU 
AD 710 613 

DA VIES. D., Seismic Discrimination, Semiannual Tech. Summ   Rept    1 
Jan- t0 3ujune 1970, Rept. No. ESD-TR-70-193, Contracts-   AF" 
19(628)-5167, AF 49(638)-1763, Lincoln Labs.. M. I. T.. Lexington 
Mass., 1970 ■ 

Detailed studies of short-period characteristics of explosive 
sources on a global basis have been completed.   Substantial effort 
has been expended in the study of propagation path phenomena, aimed 
at the understanding of discriminant capabilities and limitations at 
low magnitudes.   LASA data have been used for several projects 
involving the detailed characteristics of seismic waves from explosions 
and earthquakes.   A continuous improvement in our data facilities 
and automatic processing capabilities is reported. 
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VESIAC 11,790 VU 
AD 609 531 

DAVIS, R. W., Evaluation of B and D Summat'on Traces at the Tonto For- 
est Seismologlcal Observatory, Spec. Rept, No. 13, Project VT/70, 
Contract AF 33(657)-7747, United Electro Dynamics, Inc., Pasadena 
Calif., 1964. 

Data from a recording period of two full months have been ana- 
lyzed.   Table I tabulates these results.   Briefly, these may be 
summarized as follov0,:   a) Summations B and B. appear to be nearly 
identical in quality of signal reception to Summaflons D and D. at the 
gains used,   b) Summation Dghas a mu.e prominent high frequency 
background than Summation ^2.   This reduces its reception quality 
very slightly on low level events,   c) The increase in high frequency 
background due to increased gains on Sums B. and D1, and particular- 
ly on Sums B, and D2 decreases the probability of "iji" starts.   This 
is to be t-xpecled from past analytic experiencr. 

VESIAC 7612 VU 

DAVIS, W. J., Analysis of 2 CPS Wave Trains on the Seismograph Array 
at Mould Bay, Northwest Territory, Canada, Contr. Agency Document. 
Air Force Technical Applications Center, Wash., D. C, 1964. 

This paper reports results at the VELA Seismological Center 
of an investigation to determine the source direction and phase 
velocity of wave trains using cross-correlation techniques.   The 
array at Mould Bay produced seismograms on August 2nd and 8th 
1963, showing a series of sinusoidal wave trains containing a few 
too many tens of cycles.   The seriep of wave trains persisted for 
20-30 minutes.   Peak amplitudes, periods, dominant frequencies 
are discussed.   The emergent character of each wave train makes 
it difficult to estimate the direction and velocity of propagation. 
On a few of the shorter wave train,", the step-out of the dominant 
energy suggests a north travelling wave of very slow velocity.   But 
generally the step-out is indeterminant. 

VESIAC 13,858-1 VU 
AD 648 415 

DAVIS, W. J., Large Aperture Arrays, Contract:   Agency Document, Air 
Force Tech. Appl. Center, Washington, D. C, 1965. 

An array, when operated as a velocity-phase simple summation, 
is a wavenumber filter.   The filter passes events corresponding to 
the phasing velocity and attenuates all other events.   If the phasing 
velocity is constant over the array, the response of the wavenumber 
filter is a function only of the array geometry.   The authors examine 
the wavenumber response of LASA and suggest an alternative geom- 
etry for any subsequent LASA development. 

VESIAC 13,210 VU 

DAVIS, W. J., Operation MIRACLE PLAY. VELA UNIFORM Program. 
Contract Agency Document, Defense Atomic Support Agency, Sandia 
Base, N. M., 1968. 

This is the test plan for Operation Miracle Play, a series of 
detonable gas shots In the Salmon/Sterling cavity.   The cavity is lo- 
cated in the Tatum Salt Dome near Hattiesburg, Mississippi.   The 
operation has two principal objectives:   simulation of blast effects 
of contained, underground nuclear explosions in cavities and mea- 
surement of the reduction in decoupling caused by overdriving a 
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cavity.   Three shots are planned.   Two will have a yield of 315 tons 
and a third will have a yield of about 890 tons.   The first shot is ex- 
pected to match the Sterling event.   The second shot is to exam.ne 
the effect of the trapped wuJer and additional spalled material from 
the first shot on the response of the cavity.   If the first two shots 
yield similar distant earth motion, then the third shot will be exe- 
cuted.   The events are scheduled for December 1968 and February 
and April 1969. 

DAVIS, W. J., and ,1. C. BRADFORD, Analysis of Short-Period Noise and 
Arrays at Three English Seismological Observatories, Agencv Doc- 
ment, Vela SeismoloRical Center, Washington, D. C, 1965. 

VESIAC 10,381 VU From data supplied by the United Kingdom Atomic Energy Autho- 
rity, the structure of the vertical component of the earth's noise field 
is described in terms of its power as a function of frequency and wave 
number at three observatories.   The wave-number response of the 
arrays on the basis of a uniformly weighted summation is computed. 
The three observatories studied were:   Eskdalemuir, Scotland: 
Yellowknife, Canada; and Pole Mountain, Wyoming. 

Meaningful wave-number spectra were obtained for Eskdalemuir 
and, in part, for Pole Mountain.   The large relative spacing of the 
array elements at Yellowknife caused severe aliasing, leading to un- 
interpretable spectra. 

DAY, J. D., D. W. MURRELL, Ground and Water Shock Measurement - 
PRCMECT LONGSHOT, Final Rept. No. VUF-2701, Contract: 'Agency 
Document, Defense Atomic Support Agency, Washington, D. C, 1967. 

VESIAC 16,075 VU Excellent ground motion records of the LONGSIIOT event were 
AD 813 536 L obtained, both surface and downhole from the event.   In addition, two 

of the four water statioas produced good data.   The explosion was 
successfully contained despite a surface zero transient displacement 
of 7.3 feet.   The ground-induced water pressure at the close-in shore- 
line stations was insufficient to injure marine wildlife. 

DEAN, W. C, Fourier-Laguerre Transforms, Section II, Contract No. AF 
49(638)-1117, United ElectroDynamics, Inc., Alexandria, Va., 1963. 

VESIAC 6849 VU This paper describes the numerical methods suitable for machine 
computation of both direct and inverse Fourier transforms from the 
Laguerre expansions.   These methods show how both the semi-infinite 
time and frequency domains are covered simultaneously by a finite 
number of sample points.   The Laguerre sampling points in time clus- 
ter near the origin, and the Laguerre sampling points in frequency 
cluster symmetrically about resonance on a logarithmic frequency 
scale.   Examples given show that convergence of the method is best 
for low Q, singly resonant filters and transients, 

DEAN, W. C, Inverse Filtering of Seismic Signals. Contr. No. VT, 2037. 
AF 33(6577-7427, United ElictroDviiamics, Inc., Pasadena, Calif.. 
1962. 
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VESIAC 7992 VU The objective of inverse filtering for the problem of seismic 
blast identitication is to remove the distortion effects of the trans- 
mission mf dium.   After discussion the theory of inverse filtering, 
the author shows that the two major obstacles, wKh regard to the 
use of inverse filtering for seismic blast identification are:   a) finding 
what the proper filter to invert is, and b) noise.   There are several 
approaches.   The advantages and disadvantages of each are discussed. 
The approaches discussed here are:   a) phase equalizaaon method: 
b) auto- and cross-correlations; c) non linear inverse filters; and 
d) inverting (known) recording instruments (e.g., the seismometers). 

VESIAC 18,040 VU 
AD 828 030 

DEAN, W. C, Long-Range Seismic Measurements - KNICKERBOCKER 
Kept. No. SUL-üü«, Contract VT/67D27F3a6bV-67C-1313 Teledyne 
Inc., Alexandria, Va., 1968 

The purpose of this report is to provide an analysis of data re- 
sulting from the KNICKERBOCKER event recorded by the LRSM (cams 
and the VELA observatories and a preliminary summary of data re- 
ported by other permanent and temporary seismographic stations. 

DL^AN, W 
tract 
Va.. 1965 

VESIAC 13,858-S VU 
ADC48 415 

C, Preliminary Plans:   SDL Processing of LASA Data, Con- 
VT/bim, AF33(657)-14104, Teledyne, Inc., UED, Alexandria, 

The requirements for velocity filtering teleseismic P waves over 
a large array are discussed, as well as the basic approaches to 
velocity filtering inputs.   Experience with TFSO shows that the travel- 
time anomalies determined by film analysis and by computer cross- 
correlation are in agreement.   The author recommends film analysis 
since it is faster.   Also, it is cheaper and more convenient to save 
the large quantities of LASA data necessary to calibrate the array in 
all desired azimuths and distances on film rather than magnetic tape. 

VESIAC 14,166 VU 
AD 489 935 

DEAN, W. C, Rayleigh Wave Rejection by Optimum Filtering of Vertical 
Arrays, Sei. Rept. No. 166, Contract VT/6702, AF 33(657)-15919^— 
Teledyne Industries, Inc., Earth Sciences Division, Alexandria   Va 
1966. 

Optimum array processes such as the maximum-likelihood filters 
are usually derived from the cross-correlation matrix of the time 
series outputs of the array.   With a vertical array, however, the corre- 
lations of the incoming P-wave signals and Rayleigh-wave noise are 
predictable from the structure.   This paper presents the theory of 
maximum-likelihood filters in vertical arrays which can provide un- 
distorted estimates of the signal or the various Rayleigh modes with 
the other modes cancelled out.   The performance of these optimum 
processes will be dependent upon the validity of the underlying assump- 
tions presented here.   Examples are shown of the performance if the 
optimum filters using synthesized data where the underlying assump- 
tions are satisfied. 

DEAN, W. C, Seismic Data Laboratory - Services Report, Sei   Ropt    Con- 
tract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va'., 1968. 
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VESIAC 17,303 VU This report lists the dk':a services, computer programs and other 
data available from the seismic data laboratory.   The following items 
are described:   (1) digital computer programs; (2) digitized seismic 
data; (3) U. S. Coast and Geodetic Survey Epicenters; (4) Earthquake 
Bulletin data; and (5) Shot report data from 82 U. S. nuclear explosions. 

VESIAC 10,655 Vv 
AD 419 789 

DEAN, W. C, Seismological Applications of Orthogonal Function Study 
Expansions, Quarterly Rept. No. 2, 1 May Through 31 July 1962, 
Contract AF 49(638)-1117, United ElectroDynamics, Inc., Pasadena, 
Calif., 1962, 

A generalized class of functions orthogonal over the range of 
greater than or equal to zero to less than or equal to infinity possess 
frequency »"sponses which are rational fractions with the patti ^n of 
zeros equivalent to the mirror image of the pattern of poles across 
the imaginary frequency axis.  Consequently, complete sets of orthog- 
onal functions can be defined by specifying their pole patterns.  Cir- 
cuits with these same frequency responses, modeled on an analog 
computer, have impulse responses which are the orthogonal functions 
themselves.   E-amples of several such sets, presented here, show 
what resonant and decay characteristics of the time functions result 
from different pole patterns. 

VESIAC 6253 VU 
AD 419 789 

DEAN, W. C, Se.amological Applications of Orthogonal Function Expan- 
sions, Semiannual Tech. Summi Rept. No. 3, Contract No. AF 49(638)- 
1117, United ElectroDynamics, Inc., Pasadena, Calif., 1962. 

A generalized class of functions orthogonal over the range less 
than or equal to zero to less than or equal to infinity possess frequency 
responses which are rational fractions with the pattern of zeros equiva- 
lent to the mirror image of the pattern of poles across the imaginary 
frequency axis.  Consequently, complete sets of orthogonal functions 
can be defined by specifying their pole patterns.  Circuits with these 
same frequency responses, modeled on an analog computer, have 
impulse responses which are the orthogonal functions themselves. 
Examples of several such sets, presented here, show what resonant 
and decay characteristics of the time functions result from different 
pole patterns.  Also examples of the performance of the Laguerre 
analyzer are included. 

VESIAC 6263 VU 

DEAN, W. C, Seismological Applications of Orthogonal Function Expansions, 
Semiannual Tech. Summ. Rept, No. 8, Contract No. AF 49(638)-1117, 
United ElectroDynamics, Inc., Pasadena, Calif., 1963. 

Investigations of time varying spectra of earthquake and shot 
data using orthogonal filters are continuing.   This report presents 
some of the first variable density records with time as the continuous 
variable and frequency (or orthogonal channel) as the discrete variable. 
The report also contains four papers that have been or will be pre- 
sented for publication.   Section II presents the basic paper of this 
orthogonal function study on Fourier-Laguerre transforms.   Section 
III presents t e zeros and weight factors necessary to the numerical 
evaluation of Fourier-Laguerre transforms for selected Laguerre 
polynomials.   Section IV considers generalized Laguerre functions 
and their Laplace transforms; Section V considers seismological 
applications of Laguerre expansions. 
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VESIAC 7520 VU 
AD 432 765 

DEAN, W. C, Seismological Applications of Orthogonal Function Bcpan- 
sions, Semiannual Tech. Summ, Rept. No. 11, Contract AF 49(63B)- 
1117, United ElectroDynamics, Inc., Pasadena, Calif., 1964. 

This report is in three sections.   Section I presents some tele- 
seismic events recorded through the time varying spectral analyzer 
using orthogonal and non-orthogonal filters.   Section II presents a 
method for efficient simulation of analog filters in a digital computer. 
Section II also discusses attempts to improve the accuracy of this 
basic approach.   Section III describes studies of the rate of conver- 
gence of orthogonal expansions for teleseismic P waves.   These 
studies show that fast convergence of orthogonal expansions for 
teleseismic P waves are particularly sensitive to Q as well as reso- 
nant frequency.   These teleseisms seem to have resonances near 
1.0 cps and Q's from 1.0 to 2.0. 

VESIAC 11,796 VU 
AD 466 975 

DEAN, W. C, Teleseismic Signal and Noise Correlations at the Tonto 
Forest Extended Array. Rept. No. 123, Project VT/2037, Contract 
AF 33(657) 12447, UED Teledyne, Alexandria, Va., 1965. 

This report presents signal correlations for P-waves from some 
teleseismic events recorded over the TFSO extended array.   The 
variation of correlation with distance is determined from the seismo- 
meter separation.   The variation with frequency is deicmined by 
filtering the seismograms prior to correlating.   Noise ccrrelations 
are determined by the same analysis for data samples just prior to 
the onset of the signals.   Six results of this correlation study are 
included. 

VESIAC 14,822 VU 
AD 486 405 

DEAN, W. C, L. D. ENOCHSON, and R. H. SHUMWAY, The Coherency 
Analysis of Seismic Noise, Sei. Rept. No. 155, Contract VT/6702, 
AF 33(657)-15919, Teledyne Industries, Inc., Earth Sciences Div., 
Alexandria, Va., 1966. 

Theory of coherency analysis of noise at seismic arrays is de- 
scribed and illustrated by a synthetic example.   The theory is applied 
to data from a couple of arrays, CPO in Tennessee and a LASA sub- 
array in Montana.   Ordinary coherency is shown to be inadequate to 
describe many multi-input, single-output systems.   Partial coherency 
can be descriptive but may be computationally unstable.   Multiple 
coherency is computationally stable and provides a metsure of the 
number of sensors necessary in an array to adequately describe the 
coherent noise power. 

DEAN, W. C, R. H. SHUMWAY, and C. S. DURIS, Pest Linear Unbiased 

VESIAC 17,992 VU 

Estimation for Multivariate Stationary Processes, Sei. Rept. No. 207, 
Contract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va., 
1968. 

The general linear hypothesis is formulated for a multivariate 
stationary stochastic process.   The best (minimum variance) linear 
unbiased estimates are derived for the regression functions and it is 
shown that many signal estimation problems are special cases of the 
general linear model.   Several examples are presented illustrating 
the technique for particular multivariate processes. 
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DEAN, W. C. and H. P. THIELMAN, Generalized Laguene Functions, Sec- 
tion IV, Contract No. AF 49(638)-1117, United ElectroDynamics, Inc., 
Alexandria, Va., 1963. 

VESIAC 6851 VU A simple recursion formula is given for obtaining the Lapiace 
and Fourier transforms of generalized J aguerre functions.   On the 
basis of Parseval's theorem, the obtained Fourier transforms, which 
are rational functions, are shown to be orthogonal and normalized 
over the entire real axis.   It is also shown that the Laplace functions 
yield a simple way for designing an analog circuit for generating these 
Laguerre functions.   A block diagram of this circuit is given. 

DE BREMAECKER, J. C, Possibilities and Limitations of the Direct FM 
Seismographs, VESIAC Rept. No. 4410-77-X, Univ. of Michigan, 
Inst. 5! Sei. & Tech.. Ann Arbor, Mich.. 1964. 

VESIAC 8865D VU Examined are the advantages and the limitations of each com- 
AD 452 161 ponent of the direct FM system.   Also given is a typical example of 

the use of this system.   The scheme used is briefly reviewed:   it is 
the familiar push-pull capacitor transducers method.   The heterodyned 
frequency is counted and constitutes the digital output.   It also is 
converted into a voltage which drives two feedback circuits, one 
which greatly attenuates the very low frequencies, and one wtiich does 
the same thing for the very high ones.   The first one is an amplifier 
with an RC network having a very long time constant; the other is 
another amplifier and a high-pass filter.   Described is the voltage 
variable capacitor driven by the latter. 

DEFANTI, D. J., J. E. SPENCE, Love Wave Diffraction in a Variable 
Thickness Surface Layer, Rept. No. AFCRL 65-155, Contract AF 
]9(628)-319, University of Rhode Island, Kingston, R. I., 1965. 

VESIAC 11,430 VU Consideration is given to the mixed boundary value problem of 
AD 617 148 Love wave propagation in a solid layer over a solid half-space where 

the layer undergoes an abrupt change in thickness.   Both the layer and 
half-space are considered to be homogeneous elastic media.   Interest 
is focused on the amplitudes of the transmitted and reflected Love 
waves relative to the magnitude of the excitation.   Using a function- 
theoretic argument based on the Wiener-Hopf technique integral ex- 
pressions for the total fields are obtained.   The transmission and 
reflection coefficients are then extracted by a standard appeal to the 
calculus of residues. 

DEFENSE ATOMIC SUPPORT AGENCY (STAFF), Project LONGSHOT - 
Report of Operations, Project VELA UNIFORM, Final Rept. No. VUF- 
2701, Contract:   Agency Document, Defense Atomic Support Agency, 
Wash., D. C, 1967. 

VESIAC 17,625 VU The climax of Project LONGSHOT came at 2100 hours GMT. 29 
AD 818 991 L October 1965, when the 80-kt device was detonated at a depth of 2,300 

feet below the surface on Amchitka Island (Aleutian chain), Alaska, 
at about 51° 21' 17" north latitude and 179° 10' 57" east longitude. 
Accomplished to provide seismological data for use In improving our 
nation's capability to detect, locate, and Identify underground nuclear 
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VESIAC 14,831 VU 
AD 637 601 

VESIAC 6559 VU 

VESIAC 14,322 VU 

The objectives of the project are to Investigate variations In 
crustal and subcrustal structures in and surround^ Orelo,   .0 

««iwake ot N„,e,„ber 6, «62 wa8 s,„S ,^ M .'l   e «r,e tr 

Univ., Corvallis. Oregon, 1964. '<>, uregon State 

• ^it wthe third semi-an"ual technical report, covering the 
period 15 March to 15 September 1964, on the probet "InJest hat ions 
on the Se.sm.c.ty and Crustal Structure in Oregon "   Presented   s" 
d.scuss.on of accomplishments of the reporting period, which were 
(1) F\irther mvest^atmn of the nature of subcrustal materials in the 

8 sef^te? P   %'£ S,
(
Udif 0f ,he natUre 0f ,hp wave -riv^ / o ö sec after Pn; (3) Investigations of surface wave dispersion in the 

pacific northwest; (4) Compiling and sending out of seismXlcal 
bulletins of earthquake recordings mad. at the Corvallis and KlaLth 
rn f ,s .atlo,'s;.1

aild (5) Opiating the standard seismSgrapKSon at 
Corvalhs and the seismic station at Klamath Falls. «rion at 
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DEHLINGER, P., and J. W. BERG, Seismicity of Oregon, ARPA Order No. 
292-62, Contract AF 19(628)-2778, Oregon State Univ., Corvallis, 
Oregon, 1965. 

VESIAC 10,133 VU This fourth semi-annual report, covering the period September 
15, 1964 to March, 1965, describes the progress made on the various 
facets of the project entitled, "Investigations on the Seismicity and 
Crustal Structure in Oregon." 

DELIBASIS, N. and A. G. GALANOPOULOS, Space and Time V'ariatioiis 
of Strain Release in the Greek Area, Contr. No. AF 61(052)-803, 
Natl. Observ. of Athens, Athens, Greece, 1964. 

VESIAC 8757 VU Six cross-sections show the latitude and longitude variations 
of the total strain released by all earthquakes of magnitude > 4 3/4 
occurred in the Greek area bounded by the parallel« jf 340N and 
420N and the meridians of 190E and 290E luring the period 1841- 
1959, and the cumulative magnitude corresponding to the total strain 
released in the eastern and western section, bounded by the 240E 
meridian, over the 120-year interval 1841-1960 in dependence of 
time.   Verified was the presence of an oscillation pattern with two 
migration cycles of the maximum of strain release between the two 
sections.  Oscillation period and amplitude are given. 

DENISON, R. E., Variations in Basement Rocks in Texas and Oklahoma, 
VESIAC Rept. No. 4410-75-X, Contr. No. SD-78, Univ. of Michigan, 
Inst. of Sei. & Tech., Ann Arbor, Mich., 1964. 

VESIAC 8217 H VU The author reviews what is known about basement rocks in 
Texas and Oklahoma, using the materials of the Univ. of Texas' 
Crustal Studies Lab.   New information has been integrated with early 
work, and a means for Isotropie age determinations on the major 
rock subdivisions have been provided.   This study of basement rock 
demonstrates considerable variations in age, configuration, form, 
distribution, and lithology, which in turn cause anomalies in geo- 
physical observations.   The significance of basement rock variations 
in affecting regional surface seismic travel times has yet to be 
evaluated. 

DENNEN, R. S., Synthesis of Rock Hugoniots, Final Rept., DA 49-146- 
XZ-237, IIT Res. Inst., Chicago, Ill.~T5t)5. 

VESIAC 13,011 VU Methods of obtaining the Hugoniot equation of slate were Investi- 
gated.   Several of these, employing high explosive devices, were 
used to obtain Hugoniot data for mineral samples common to many 
igneous rocks.   Analytical synthesis models were constructed and 
used to determine the synthesized Hugoniot equations of state for 
granodiorlte, gabbro and dunite.   These compared favorably with 
existing Hugoniot data for similar materials.   Methods were also 
developed and used to predict, roughly, Hugoniot curves for other 
geological composites for which no txperimentai data are presently 
available. 

n2 



WILLOW   RUN   LABORATORIES 

VESIAC 6515 VI 
AD 437 382 

VESIAC 9296 VU 

£ ^' J-'Cnistal Reverberations and Possible Aftershocks as Iden- 
tification Parameters lor Earthquakes. Contract M)-5(> rnBt f». n^T 
rense Analyses, Wash., D. C., 1963.   " 

An autocorrelation technique is suggested for measuring the rate 
of decay of near-source reverberations for P waves and searching 
for surface reflections and small aftershocks.   Near-source rever- 
berations may be related to depth of focus.   If this hypothesis proves 
to be true  an additional method of focal depth estimation may contain 
sufficient Information to determine the presence of the pP phase and 
of the P waves from aftershocks following the Initial event by only 
a few seconds.   The ability to Identify either of these two types of 
arrivals can be considered diagnostic of earthqjakes. 

DE NOYER, J., Detection and Identification of Underground Nuclear Ex- 
plosions by Seismic Methods. Cnntmrt At- JQfflJflLin'V In-rf nf Scl 
& Tech., Univ. of Mich., Ann Arbor, Mich., 1964. 

The problem of detecting and identifying underground nuclear 
explosions by seismic methods has many difficulties.   Progress has 
been possible through an orderly improvement of selsmologlcal facil- 
ities and analysis methods.   Continued Improvements in the seismic 
capability for this problem appear possible 

VESIAC 8128 C VU 
AD 441 592 

DE "EK J^e
lPieterminat'Jn of Ene_r_gv in Sei™*" Waves. VESIAC 

?Ti T • l"?71^ Contr- No- SD-78- ÜH^önBcHgia, toS of Scl. & Tech., Ann Arbor, Mich., 1964. 

Although attempts have been made to relate the total energy in 
earthquakes to magnitude, reliable data on which to base such rela- 
tionships are very scarce.   However, present seismology capabilities 
should permit much more accurate estimates of wave energy    A 
number of improvements could be obtained as a result of develon- 
ments in observational seismology, theoretical seismology   and 
computer technology.   This should be done, as a method of 'investi- 

Shs8 'rwSr.   fSOU
f
rC! me.ChaniSmS and W^s of propagation 

Ceni ^Tni  a*.for.f,nd'^ **** magnitude-energy relationships. 
Recent crude estimates of seismic wave energy illustrate some 
«nteresting problems that can be studied by Using energv determinations 

VESIAC 7077 VU 
AD 437 381 

DE NOYER, J., Identification of Earthquakes and Underground N,clear 
Lxposmns by Seismic Methods CmSrSR WS^SU, \n% fnr PifFK^F 
Analysis, Wash., D. CHMTT" 

A number of seismic methods are discussed that have been pro- 
posed or investigated for the purpose of distinguishing between under- 
ground nuclear explosions and earthquakes.   It is not porsible to give 
a rigorous evaluation of each method at the present stage of investi- 
gation of these techniques.   The discussions do include some of the 
author ■ opinions concerning relative values of the concepts considered. 

DE NOYER, J., Operation and Characteristics for Seismic Detection 
m an tot^a^rog^^TCg^ggTg-re^rTOyOTBcHan'a 
^taniegGardensTHept. No. 4410-83-X, Contract t!D-7B (ARPAr 
Inst. ofSci. &Tech., Univ. of Mich., Ann Arbor. Mich., 1964 
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VESIAC 8884-A VU 
AD 452 596 

Both horizontal and vertical seismometers were operated at a 
depth of 1208 ft in an intermediate-depth borehole.   Microseismic 
noise reduction was negliBible at frequencies below 0.8 cps; micro- 
seismic noise at frequencies above 2 cps was reduced by a factor o. 
about 10.   Surface waves from both explosive sources and micro- 
seisms showed about the same attenuation with depth.   Interference 
from the surface reflection of P waves produced a pronounced low in 
signal levels at 2,5 cps. 

VESTAC 13,493 VU 

DE NOYEH, .1. M., G. E. FRANTTI, and D. E. WILLIS, Notes on Under- 
TSTTMSSB^ 

Mf'asureme"ts [rom the Lake Superior Experiment;— 
AF 49(638)-1170, Institute of Science and Technology, University of 
Michigan, Ann Arbor, Mich., 1966. 

Underwater sound recordings of the Lake Superior shots showed 
that the predominant energy was contained in a band between 60 and 
250 cps.   Late arrivals were found that correlate with reflections 
from the main shore line, numerous islands and a few prominent 
shoals.   By recording on magnetic tape and by using various pass- 
band filters on the laboratory playback, it was found that more pre- 
cise times could be determined for the water wave arrivals. 

VESIAC 10,411 VU 

DE NOYER, 3. M., and D. E. WILLIS. Collection and Analyses of Seismic 
Wave Propagation Data, Fifth Semiannual Tech. Summ. Rept—TMav 
Through 30 October 1964, 0r)178-38-L, Contract AF 49(638)-1170,   ' 
Univ. of Mich,, Inst. of Sei. & Tech., Ann Arbor, Mirli.. 1964. 

This report is a technical summary of the research in seismic- 
wave propagation studies performed on this contract for the pt-riod 
1 May through 30 October 1964.   Included are reports on those fields 
of research:   (a) technical reports, publications, and presentations; 
(b) field measurements; (c) attenuation measurements; (d) Lake 
Superior hydrophone data, (figures are included here); (e) seismic 
energy measurements; (f) optical processing; (g) new photographic 
recorder, (a photograph accompanies this section); (h) differentiation 
of linear and elliptical motion; (i) phase equalization studies; (j) source 
radiation studies; (k) equipment purchases, design and construction; 
(1) future work; (m) action required by ARPA and AFOSH, and (n) fis- 
cal information. 

VESIAC lO.f.r-', VU 

DE NOYER, ,T. M., and D. E. WILLIS, Collection and Analysis of Seismic 
Wave Propagation. Sixth Semiannual Tech. Summ. Rept.. 1 November 
Through 30 April 1965, Rept. No. 5178-50-L, Contract AF 49(63«)- 
1170, Univ. of Midi.. Inst. of Sei. | Tech., Ann Arbor, Mich., 19G5. 

This report is a technical summary of the research in seismic 
wave propagation studies performed during the reporting period.   In- 
cluded are:   (a) information on several NTS events recorded at por- 
table seismograph stations in Southern Michigan; (b) attenuation and 
spectral studies on U.S.C.S. shots fired in Lake Michigan, and else- 
where; (c) reports on optical processing; (d) reports on mode filtering 
study by Fourier techniques; (e) a progress report on ph.-.se equali/;i- 
tion studies.   Reported on is a digital operator for equalizing seismic 
records to inlerstation differences; and (f) a survey of work to be 
carried out in the next six months.' 
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VKSIAC 6487 VU 

DE NOYER, J. M.. D. E. WILLIS and I. T. WILSON. Measurements of Near 
and Regional Earthquakes Oilside the Continental United States  Con- 
tract Nos., AF 19(604)-8809. AF 49f63(n-1170, Univ. of Mich., Inst. 
of Sei. & Tech.. Willow Run Labs.. Ann Arbor. Mich.. 1963. 

A field measurement program was conducted in a number of areas 
outside the continental limits of the U. S. as a part of a research study 
on the propagation of seismic waves generated by earthquakes.   Where 
these measurements were made is discussed.   Over 250 earthquakes, 
as detected by short-period three-component seismometers, were 
recorded on FM magnetic tape recorders.   Detailed frequency analyses 
were made for 120 of these recordings.   The spectral data varied 
among areas for earthquake of comparable size and magnitude.   Seismic 
energy of earthquakes is discussed for various locations, in relation to 
epicentral distances.   Sizes of shear-surface waves in amplitudes is 
compared to amplitudes of compressional waves. 

VESIAC 18.508 VU 
AD 836 284 

DER, /. A., E. ,1. DOUZE, and A. W. SIMMONS, Deep Well Array Opera- 
Hons, Final Rept.. 1 March 1967 to 31 Mav 1^66. Re^t. No. TR 68-2^ 
Contract VT 7703. F336r)7-67C-1224, Teledvne Indust., Inc., Geotech 
Div., Garland, Texas, 1968 

A deephole array consisting of 12 short-period triaxial seismo- 
meters was operated at a test site near Grapevine, Texas (GVTX) 
until 23 February 1968.   The information gathered Irom the short- 
period triaxial array at the GVTX site was used to study short-period 
noise and signals, to develop signal enhancement, and filtering tech- 
niques.   Most of the time was used in tryfng techniques based On 
least-mean-square filttrmg.   In general. ;'. can be concluded that be- 
cause the noise is not stationary, these filters degrade too rapidly 
to be of practical interest for online processing.   Several non-optimum 
filtering techniques were also tried and were found to be as effective 
as the optimum filters. 

VESIAC 9525 VU 

DERJAGUINE, B.. "Propagation of Elastic Waves in Nonideally Elastic 
Media," Bettr. Angew. Geophys., Vol. 4. pp. 452-469. 1934. (Trans- 
lated from Russian), Contract SD-78. 

The theory of elastic after-effect, according to the Boltzmann 
concept, is the only theory confirmed by experience on the attenu;ilioii 
of vibrations with frequencies of 0.1 to 40,000 cps.   When applied to 
elastic wave propagation, it furnished these results, in agreement 
with the data of seismology:   (a) the coefficient of attenuation for waves 
not too short is inversely proportional to wave length: (b) the trans- 
verse waves are attenuated as they travel at a rate four times greater 
than that of longitudinal waves; (c) body waves exhibit an anomalous 
dispersion: (d) pulse propagation must be accompanied by its diver- 
gence: (c) the preceding coiiclusimi is obtained independent of the 
special form of the theory, being the consequence of the principle of 
the conservation of the quantity of motion. 

DERKACHEV, A. A.. "A Method of Calci-'ation of Seismic Kffects with 
Standard Accelerograms." Akad. N.-'uk, JSSR. Sovet po Seysmologil 
Mvull, No. 14. pp. 69-76. 1963. fTra-islated from RussianV. Contract 
DA-49-nK3 OSA-3137. 
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VESIAC 7357 VU A solution is given for the problem of seismic stress on a struc- 
ture; however, to put this solution into practice it will be necessary 
to explore the possibilities of modern computer techniques and earth- 
quake registration techniques. 

DEVANE, J. F., (S. J.), Evaluation of Seismic Instruments and Basic Research 
on Seismic Wave Propagation, Semiannual Tech. Rept. VII, 1 September 
1964-28 February 1965, Contract AF 19(628)-212, Weston Observatory, 
Weston, N. J., 1965. 

VESIAC 10,305 VU This report describes the progress made by Weston Observatory 
in evaluating seismic equipment and in noise studies using the New 
England Seismic Array data.   Included in the evaluation is a computer 
for on-line computation and processing of technical data and a play- 
back system for magnetic tapes.   Equipment has been obtained for 
determining the photoelastic stress in models. 

DEVANE, J, F., (S. J.),Evaluation of Seismic Instruments and Basic Re- 
search on Seismic Wave Propagation, Final Sei. Rept., 1 Sept. 1961 
to 31 May 1965, Rept. No. AFCRL-66-476, Contract AF 19(628)-212, 
Boston College, Chestnut Hill, Mass., 1966 

VESIAC 19,541 VU Facilities for testing seismic instrumentation of interest to TSL, 
AD 637 941 AFCRL were developed.   A measuring program, using dynamic photo- 

viscoelastic methods, was conducted with the aim of determining the 
complete rheo-optical characterization of HYSOL (a urethane rubber 
compound). 

A data analysis center, capable of sophisticated analysis of seismic 
data was assembled.   A preliminary investigation of the time- and space- 
stationary statistical characteristics of seismic noise was made. 

Three complete seismic instrumentation packages for use in 
seismic field studies were constructed.   Some features of the seis- 
micity and the crustal structure of New England were investigated. 

Early stages of the brittle shear fracture process were studied 
in modeled arrays of cracks.   Seismic pulses were emitted during 
each early crack-growth stage, and appreciable increases of applied 
stress above preceding crack-growth stress were required for fur- 
ther crack growth before crack coalescence could be attained.   These 
results possibly explain some of the microseismic and foreshock 
activity observed in earthquake phenomena. 

DEVANE, J. F., (S. J.), Evaluation of Seismic Instruments and Basic Re- 
search on Seismic Wave Propagation, Final Rept., 1 September 1961 
to Jl May 1966, Rept. No. AFCRL-66-476, Contract AF 19(628)-212, 
Boston College, Chestnut Hill, Mass., 1966. 

VESIAC 14,959 VU Facilities for testing seismic instrumentation of interest to TSL, 
AD 637 941 AFCRL were developed.   A measuring program, using dynamic photo- 

viscoelastic methods, was conducted with the aim of determining the 
complete rheo-optical characterization of HYSOL (a urethane rubber 
compound).   Also, a data analysis center, capable of sophisticated 
analysis of seismic data, was assembled.   A preliminary investigation 
of the time- and space-stationary statistical characteristics of seismic 
noise was made.   In addition, three complete seismic instrumentation 
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packages for use in field studies were constructed.  Further, the ..els- 
miclty and crust of New England were studied.   Finally, some r.suits 
are given for early stages of the brittle shear fracture process which 
were studied in modeled jrrays of cracks. 

DE VISINTIN1, 0., Preliminary Results-on Travel-Time Anomalies in the 
Alpine Arc, Contract AF 61(052)-786, Osservatorio Geofisico Speri- 
mentale, Trieste, Italy, 1966. 

l[nSRAAi\3'999 * VU The travel-time anomalies of seismic waves crossing the Alpine 
AD 644 731 Arc are investigated.   The methods used for detecting these anomalies 

and the reliability of the results are discussed, and some suggestions 
are made on improving quantitative analysis of the data. 

DE VISINTINI, G., Seismic Anomalies in the Alpine Arc, Annual Report, 
Contract AF 61(052)-7Ö6, Osservatorio Geof. Sperimentale, Trieste 
Italy, 1965. 

VESIAC 11,995 VU The traveltime anomalies of seismic waves crossing the Alpine 
Arc are put in evidence and investigated.   The methods used for de- 
tecting them and the reliability of the results are discussed, and 
some suggestions are drawn out in order to improve the quantitative 
analysis of the data. 

DE VISINTINI, G., and C. MORELLI, Seismic Anomalies in the Alpine 
Arc, Annual Progress Report, Contract AF 61(052)-786, Osservatorio 
Geofisico Sperimentale, Trieste, Italy, 1966. 

VESIAC 14,328 VU This report describe   the activity of the Seismic Research 
Group of the Osservatorio Geofisico Sperimentale of Trieste during 
the first two contractual years (February 1, 1964 - January 31, 1966) 
and shows the extension to the work planned for the near future.   The 
main purpose of the research is to find and study the travel-time, 
frequency, and amplitude anomalies of seismic waves recorded in 
European observatories and caused by the influx of the Alps.   Dis- 
cussed are:   (a) travel-time anomalies from ISS data; (b) mapping of 
the main crustal discontinuities; and (c) local earthquakes. 

DI FILIPPO, D., "The Earthquake of the Azores Islands of November 25, 
1941," Annali di Gcofisica, Vol. 2, No. 3, pp. 400-405, July 1949. (Trans- 
lated from Italian), Contract DA 49-083 OSA-3137. 

VESIAC 14,374 VU The first part of the study of the strong earthquake of the Azores 
Islands of November 25, 1941, is presented, reporting, together with 
the macroseismic data, the values of the epicentral coordinates and 
the origin time, calculated in geocentric coordinates, by applying the 
Caloi-Peronaci method to the data of 36 stations. 

DI FILIPPO, D., and L. MARCELLI, "On the Initial Motion of the Seismic 
Waves Recorded in Rome During the Period of 1938-1943." Annali 
di Geofisica, Vol. 2, No. 4, pp. 589-606, October 1949. (Translated 
from Italian),Contract DA 49-083 OSA-3137. 
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VESIAC 14,380 VU A statistical study was made on the nature of the first arrival of 
earthquakes recorded in Rome in the period of 1938-1943, with particu- 
lar attention to Italy and the immediately surrounding zones up to a 
distance of 1000 km from Rome. 

VESIAC 14,376 VU 

DI FILIPPO. D., and L. MARCELLI. "The "Magnitude" of Earthquakes 
and its Determination at the Rome Seismic Station." Annali di Geofisica. 
Vol. 2, No. 4, pp. 486-492, October 1949, (Translated from ItalianT, 
Contract DA 49-083 OSA-3137. 

The research carried out on the magnitude of normal earthquakes 
is briefly summarized.   The determination of a formula valid for the 
Rome seismic station is presented and the results obtained in ■ few 
applications are compared with those of Pasadena and Strasbourg. 

VESIAC 9465 VU 

DI FILIPPO, D., and F. PERONACI. "The Seismicity of the Faulted Field 
of Aterno," Annali Di Geofisica, Vol. 27, No. 1. pp. 195-210, 1964. 
(Translated from Italian), Contract SD-78. 

After determining the epicentral coordinates, the oripin time, 
the depth and the time-distance curves of the L'Aquila earthquake of 
June 24, 1958, the physical nature of the shock at the hypocenter is 
examined, resulting in a profile.   The comparison between the seis- 
micity, the geological and the tectonic nature of the Aterno valley 
with the results of the microseismic study furnish a probable explana- 
tion for the "faulted field." 

VESIAC ei71 VU 

DOBDIE, C. n. and S. R. HAMILTON, Subsurface EM Mcasuremeiils on 
Project GNOME. Contract No. VT/197, AF 33(6001-42403, Edgerton, 
Germeshausen & Grier, Inc., Boston, Mass., 1963. 

Edgerton, Germeshausen and Grier conducted a program of elec- 
tromagnetic (EM) signal measurements during the GNOME event, 10 
December 1961, to:   1) record low-frequency EM signals thought to 
be emitted as a result of underground nuclea; detonation; 2) to analyze 
the waveforms and to determine the EM spectrum produced; 3) to 
deten.iine the propagation characteristics of the geological strata 
encompassing the detonation.   The EG&G detection and recording 
system was installed approximately 1,000 feet from surface ground 
zero.   The system is described, as well as its calibration.   The most 
sensitive channels, were so overloaded that the resulting waveforms 
had no meaning.   Also, the D-field waveforms are described. 

VESIAC 7111 VU 

DODDS, J. G., A Direct Online Data Digitizing System, Contract No. 420- 
62, Univ. of Calif., San Diego, Calif., 1963. 

This report describes an all-electronic system for digitizing 
analog data.   Analog information recorded on magnetic tape in F. M. 
form can be played back directly through the digitizer, and then into 
the computer.   In the present system, the tapes are played back on a 
Honeywell 8100 tape recorder.   The signal from the digitizer, an 
eight-bit binary number, is sent to a Control Data Corporation 160A 
computer.   When enough of these numbers are in storage, a binary 
record is written on the computer output tape.   The output operation 
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is buffered, so the flow of data into the computer is not interrupted. 
The resultant tape is in a format that can be read by a Fortran read 
statement. 

DOHR. G., "Periods of the First Forerunners in the Seismograms of 
Gottingen," Ztschr. f. Geophys.. Vol. 21. pp. 165-174, 1955, (Trans- 
lated from German), Contract SD-78. 

VESIAC 9535 VU The P wave-trains recorded in Gottingen for North American 
earthquakes differ clearly from thoso for East Asian earthquakes. 

DOHR, G., "Statistical Identificauon of Tides in Inland Waters, with the 
Example of the Bodensee," Ztschr. f. Geoph., Vol. 23, pp. 256-272, 
1957. (Translated from German), Contract SD-78. 

VESIAC 9818 VU This paper examines the question w'iether statistical methods 
are adequate for the proof of tidal waves on inland waters.  Similarly 
as in procedures for demonstrating tides of the atmosphere, the regis- 
trations of recording water gauges are subjected to harmonic analysis. 
The results are presented with the use of harmonic dials. 

The statistical review of 274 days gives proof of the M,- wave 
showing an amplitude of 0.4 mm on the water gauge at Konstanz.   The 
material was submitted to a statistical error analysis and it could be 
shown that the value of 0.4 mm amplitude falls outside of the range 
of random variation and that no quasi-persistance is involved. 

The method discussed appears to be suited for the identification 
of tides in inland waters. 

DORM AN, H. J., Analysis of Seismic Data from the African Continent, 
Final Rept., 1 April 1966 to 31 March 1969, Contract AF 49(638)-1723. 
Lamont-Doherty Geol. Observ., Columbia Univ., Palisades, N. Y., 
1970 

VESIAC 20,172 VU A three-component high-gain, wide-band, long-period seismograph 
AD 705 660 system was operated in Africa at Abeche, Chad.   The installations 

provided high-quality recordings for many studies directly applicable 
to the VELA-UNIFORM program.   This report gives a concise account 
of the work done at Abeche and the published results of that work. 

DORMAN, ■!., and L. E. ALSOP. Seismic Wave Transmission Across Oceanic 
Areas, Final Rept., Contract Nonr 4259(12). Lamont-Doherty Geol. 
Observ., Palisades, N. Y., 1969 

VESIAC 19,832 VU The main areas of accomplishment under this contract were:   1) 
Theoretical and experimental studies of elastic wave propagation phe- 
nomena; 2) Implementation of satellite navigation data reduction com- 
puter programs in laboratory and shipboard computers. 

DORMAN, L. M. and D. T. R. LEWIS. Experimental Isostasy. Part I:   The 
Theory of the Determination of the Earth's Isostatic Response to a 
Concentrated Load, Contribution No. 232, Contract:   F44620-68C-0087, 
Univ. of Wisconsin. Madison. Wisconsin. 1969 
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VESIAC 19,408 VU In previous isostatic computations, the isostatic reduction of 
gravity data is made using an isostatic response function (the response 
of the earth's gravity field to a concentrated load on the earth's sur- 
face) derived for an assumed mechanism of compensation, e.«r',, Pratt, 
Airy.  We give here a method for the computation of this function 
directly from observational data, eliminating the need for assuming 
a compensation mechanism. 

If the response of the earth's gravity field to the loading of the 
topography is linear, the change in the gravity field due to this loading 
can be represented as the two dimensional convolution of the topography 
with the earth's isostatic response function. 

DORMAN, L. M., and B. T. R. LEWIS, Upper Mantle Q and Transmission 
Studies Using LASA and WWSS Data, Annual Tech. Rept. No. 1, 1 June 
1968 to 31 May 1969, Contract F44620-68C-0087, Univ. of Wisconsin, 
Madison, Wisconsin, 1969 

VESIAC 19,747 VU This report contains a summary of work dealing with the velocity 
and density structure under the Mo   ana LASA (Large Aperture Seismic 
Array).   Principal results are 1) a new isostatic theory and results 
of its application to gravity and topographic data from the continental 
United States and 2) a differential time term (delay time) method of 
seismic analysis which can be used with a source whose origin time 
is unknown. 

DOUGLAS, A., P-Signal Complexity and Source Radiation Patterns, Rept. 
No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-78, Univ. of Mich., 
Inst. of Sei. & Tech., Ann Arbor, Mich., 1967. 

VESIAC 15,915-N VU This paper gives preliminary results of attempts to explain the 
complexity of the P signal in terms of Honda's type I and type II 
sources.   These results show that the complexity is probably a 
crustal or near-surface effect at the source, but the exact cause is 
not yet clear.   On simple theory it appears that the surface reflec- 
tions pP and sP should be dominant over all other phases and thus 
give a majority of records in the complexity class U.   Records with 
many arrivals of similar amplitudes are difficult to explain, unless 
it is assumed that the surface reflections are greatly attenuated near 
the source.   The difficulty of finding surface reflections for many 
events suggests that this attenuation is real. 

DOUZE, E. J., Short-Period Seismic Noise, Final Sei. Rept. No. TR 67-67, 
Contract AF 49(638)-1150, Teledyne, Inc., Geotech Div., Garland, 
Texas, 1968. 

VESIAC 18,332 VU The purpose of this final report is to document the work done on 
AD 671 479 the study of Short-Period Seismic Noise.   Aside from the study of 

noise and signals, one of the chief aims of the Noise Study Program 
was to present findings at scientific meetings and to publish data in 
appropriate journals.   Therefore, presentations and publications will 
be discussed in this report.   Abstracts of all reports and papers are 
included as an appendix. 
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DOUZE, f-J-. sPect™l Analysis of Seismic Noise at Tabernar.l» Butte 

AK Mn^^^^SS ,rech- BSfr No- U-M' göntüct AF 33(euu;-433Ö», VT/11^9, Geotech. Corp., Garland, Texas, 1964, 

VESIAC 8869 VU The power spectral density functions of seismic background noise 

aZr^ frr a nUmber 0f depth8 in the Tabernacle^utte No  l! 
5Sf- Ä^7.' ^omin^  Results obtained indicated that various 
modes of Rayleigh waves and P-waves were responsible for the seis- 

MC Ä third hiBher m0de WaS the CaUSe 0f the nois^ (' 5- 

DOU
XT

E
' ,E^J'' Spectral Analysis of Seismic Noise at the Meridian Unit 

T: uS ^ie'.Eureka'^evada- Tech- Rent  Nn Ai-^. Cöiiträcl Sf Smmm; Wrmr, Geotech. Corp., Garland, Texas, 1964. 
VESIAC 8870 VU The power spectral density functions of seismic background 

noise were analyzed from a number of depths in the Meridian Unit 
No  1 deep hole.  Simultaneous noise samples from two deep-hole 
seismographs and a surface seismograph were used.  Results in- 
dicated that the noise for periods greater than 1.5 sec could be ex- 
plained in terms of Rayleigh waves.   The noise of periods less than 
U) could be explained by a mixture of body waves and Rayleigh waves 
ST/i« M ^Plexity of the data, the types of waves prelent at    ' 
periods less than 0.8 sec could not be identified. 

DOU
H

E
I' V-' sPectral Analysis of Seismic Noise at HIP Trigg No. 1 Deeo 

Hole, Grapevine. Texas. Tech   n*rt   M» ft^^   PröBcfWm^ 
Contract No. AF 33(6öö)-43369, Geotech. Corp./carS, Texas   1964 

VESIAC 8874 VU The power-spectral density functions of seismic-background 
noise were analyzed from a number of depths in the Trigg No. 1 deep 

««ÄJÄVlne' 1^'  Results obtained show that the noise re- 
corded by the vertical-motion seismograph can be explained by a 

S wa'vis"     Rayleigh WaVeS 0f fundamental «^ higher mode^and 

VESIAC 8408 VU 

DOUZE, E. J    Study of Short-Period Seismic NOJSP   Semiannual Tech 
Summ   Repi., conlract No. AK 49(638)-115ö, Geotechnical Corp 
Garland, Texas, 1964. F ' 

nnicJ
he/e!DOrt,P,reS?tS results {rom studies of short-period seismic 

noise and s.gnallevels.   Preliminary investigations have been made 
to improve the signal-to-noise ratio by changing the frequency re 
sponse of the .nstrumentation.   Results of investigations of wind- 
generated noise show that rapid attenuation occurs at shallow depths 
A study of variations in amplitudes of signals across a network of    " 

PvnpTi^D S-aii0n^ i?diCateS that ,a^e «W»P"töde changes can be expected.   Periods of P waves are shown to increase with distance 
sec"1        SOUrCe"   Teleseismic events have ^ average period of 1.0 

DOUZE   EJ., Study of Short-Period Seismic Noise. Appendix I to Tech 
Kept. No. (ftXTiclT Rept. No. 64-135, Noise Attenuatim  n Shallow 
Holes, Contract AF 49(638)-1150, Geotech. Corp., Garland, Texas 
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VESIAC 9438-A VU 
fw.f Short-Pei"iod seismograph recordings in shallow holes indicate 
S «hofc   S^L mPf.«V^mentS in Pe^rmance are sometimes obtained 
n ffcan ^ Äf'i Win^ ^ attem^es ^^ and becomes "Sig- nificant at depths less than 60 m.   In the presence of low-velocitv 
weathered layers, the normal background noise decays rapidly with 
depth and significant improvements in the signal-to-noise ratios 
are ODtained, 

VESIAC 9438-C VU 

VESIAC 9438 VU 

n^l   i^V.??y '   Perl0d SeiSmiC N0ise- A'5Pendix 3 t0 Tech. ™?l: N
D

0- ^-^ Tech. Report No. 04-132, Special Orientation Pro- 

S, W84    ' AF 49(638)-1150' Geotech. Corp., Garland, 

The basic objective of the program to assure that all students 
were qualified to perform the fundamental operations of a mobile 
seismological laboratory was achieved. 

The limited time allowed in the contract for an equipment pack- 
ing and moving demonstration and site setup exercises restricted the 

ficultv fn p
P
f

r
f
0fl.Cl?Cy in theSe areaS-   These me" wil1 encounte   di 

PH rln?      *  S.t0 m0Ve and setup the flr8t time-  If POMlble. quali- Ä?rÄhniciftns shouid be avaiiabie to assist iith ™™ ^ 
to lea^wre^;mtendUadbeiet0WardS StUdyi^ a,,d ****** ****™" 

Operation and maintenance manuals were not available for ill 
equ.pment components.   In these cases, corrected schematic diagrams 
memoranda and other pertinent material were offered to students 

DOUZE. E. .1., Study of Short-Period Seismic Noise 
811,11,11 • Kept. No. 4, 1 July to 31 DicemBSFTW?, Tech. Rept 

Semiannual Tech. 
No. 

65-2, Contract AF 49(638)-1150, Geotech. Corp.', Garland! Texas, 

The report preserts the results of studies of short-period seis. 
m.c no.se, signal level., and signal-to-noise ratios.   Sectiö, 2 de 
scr.bes the wave types present in the noise between periods of 10 
and 6.0 sec.  Section 3 describes the results of an experiment in on 
l.mum filtering.   Appendices 1 and 2 are studies on tec   ec   of    ' 
se.smometer burial and of topography on wind-induced noise 
Appendix 3 describes an orientation course for foreign utreonnel 
conducted at the Geotechnical Corporation. ' 

VESIAC 13,Ü()2-A Vt: 
AD 628 883 

T   ,    c!   ' 8!lllilll^^?£L^^!Ili£j^ise. Appendix I to Semiannual 
Tech. Sumni. Rept. No. 7, TRWTm^^ Coiltl.ac,( Ap Jg^O 
Teledync Indust., Geotech Div.. Garland, Texas. 1966. 

ic n I1^ reP0rt is a sun,n,ary "f studies conducted on short-period 
8.0-0.3 sec) noise over a period of approximately three years    In- 

formal.on from deep-hole and surface arrays was used in an attempt 
o determine  he types of waves of which the noise is compo.ed.   The 
heoretu-al behavior of higher mode Rayleigh waves and of body waves 

as measured by surface and deep-hole arrays is described.   Both 
sui hu e and body waves are shown to exist in the noise    Surface 
waves generally predominate at the longer periods (in the period 
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range discussed) whil^ body waves appear at the shorter periods at 
quiet sites.   Not all the data could be interpreted. 

VESIAC 14,957 VU 
AD 638 912 

DOUZE, E. J., Study of Sliort-Period Seismic Noise, Semiannual Tech. 
Summ. Rept. No. 8, 1 January to 30 June 1966, Rept. No. TR 66-80, 
Contract AF 49(638)-1150, Teledyne Industries, Inc., Geotech Div., 
Garland, Texas, 1966. 

This report describes studies on S-P seismic noise.   It includes 
sections on spectral moments, sources of microseisms, statistical 
analysis, and S-P surface waves. 

VESIAC 15,527 VU 

DOUZE, E. J., Study of Short-Period Noise, Semiannual Rept. No. 9. 
Scientific, Interim June-Dec. 1966, Rept. No. TR67-9, Contract 
AF 49{638)-1150, Teledyne Indust., Im., Geotech Div., Garland, 
Texas, 1967. 

The data recorded at the four-seismograph array at Station In^e 
Lehmann, Greenland, shows that the noise is incoherent between 
seismographs at periods less than 1.5 sec.   For periods greater than 
1.5 sec, coherences are high.   The VCkXttlM of the waves on the 
noise have not been determined.   The duoction capability of the site 
is discussed.   A 17-elemcnt array is ixcommended if the array is to 
be expanded. 

VESIAC 11,992 VU 
AD 621 232 

DOUZE. E. J., H. ROHERTSON. Study of Short-Period Seismic Noise. Tech. 
Rept. 65-77. Contract AF 49(638) 1150, Geotechninal Corp.. Garland. 
Texas, 1965. 

Described is work on S-P seismic noise, signals, and S-N ratios 
under Contract AF 49(638)-1150.   Tie four parts of the report discuss: 
1) statistical measurements of noise and some sampling tichniques in 
use;   2) visual and spectral techniques that were used to ditect body 
waves in the S-P noise recorded by a deep-hole array at Grapevine, 
Texas;   3) a filtered narrow-band seismograph that was designed to 
reduce noise outside the band of maxinuim signal infoi-matuin at Las 
Cruces, New Mexico;   4) higher-mode Raylcigh waves as recorded by 
deep-hole seismographs at Fort Slncklon, Texas. 

VESIAC 10.433 VU 

DOW LING, J. J.. Travel-Time Curves from Velocity pistributions with 
Applications to the Earth's Upper^Miintle (THESIS), 64-13,457. Con- 
tract AF 19(604)-7399, St. Louis Univ.. St. Lojls, Mo., 1964. 

A technique is developed for detenu mini; V and S velocities as a 
function of depth using body wave travel-times.   It can be applied to 
a variety of velocity-depth functions, including continuous and dis- 
continuous increases and decreases of velocity with depth.   To do 
this T-D curves are calculated for an assured velocity distribution 
by evaluating the time and distance equations.   These eva uations are 
valid for any velocity variation.   This T-D curve is then compared to 
observed data.   Adjustment in the model and re-calculation of the 
T-D curve is continued until an acceptable comparison between pre- 
dicted and observed travel-times is achieved. 
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VESIAC 16,078 VU 
AD 652 220 

DOYLE, H. A., A. L. HALES, An Analysis of the Travel Times of S Waves 
to North American Stations, tn the PtstaJ1ce Ra"Ke 28" to 82", Interim 
Sei. Rept. No. 3, Contract AF 19(628)-2936, Southwest Center for 
Advanced Studies, Dallas, Texas, 1967. 

The travel times of S waves from 20 earthquakes to stations in 
North America in the distance range 28    to 82   have been studied. 
The deviations from J-B times were analyzed into station, source 
and distance components using the least-squares time-term approach 
of Cleary and Hales. 

Within the distance range studied, large changes of the S travel 
times, such as were required by the lower mantle velocities proposed 
by MacDonald and Ness (1961), are not permitted by the present data. 
The analysis was checked by carrying out a univariate analysis of 
variance of the same data. 

VESIAC 7379 VU 

DRESSEF ELECTRONICS (STAFF), Unmanned Seismic Station, Tech. 
Manual, Contract No. VT/1134, AF 33(657)-7120, Dresser Electronics, 
Houston, Texas, 1964. 

This manual describes the general system, theory of operation, 
installation, maintenance, and troubleshooting of a complete Unmanned 
Seismic System for the detection, processing, and display of seismic 
phenomena occurring In the frequency range of 1 to 20 cycles per 
second. 

VESIAC 9414 VU 

DUBOURDIEU. G., "The Lesson of (he Agadir Earthquake," Akad. Sei. 
Paris Comptes. Rendus. Vol. 256, No. 3, pp. 723-725. 1963. (Trans- 
lated from French), Contract SD-78. 

The Geological Service of Morocco has published several studies 
of earthquakes which occurred In Agadir on February 29, 1960.   The 
data found correlate with certain findings on the recent tectonics of 
North Africa and the geographical distribution of earthquakes —findings 
made prior to the destruction of Agadir.   Thus, we can draw a lesson 
from this information.   This is the object of the present report, which 
was written for a practical purpose. 

VESIAC 19.266 VU 

DUENNEDIER, F. K.. Spectral Variation of the T Phase, Tech. Summ. Rept., 
Rept. No. MIG-68-22. Contract Nonr 3748(01). Univ. of Hawaii, Inst. 
of Geophys., Honolulu, Hawaii, 1968 

The frequency-lime characteristics of the T phase are studied 
in an effort to isolate the properties of the abyssal T-phase generating 
mechanism.   Early arrivals, or forerunners, are found to have the 
properties of an abyssally generated T phase.   Abyssal T-phase genera- 
tion is found not to be confined to regions of high latitude where the 
sofar channel is bounded by the ocean surface, but is found to also 
occur in southern latitudes when the sofar channel is iMmndcd by a 
surface channel. 

DUKNNEniER. F. K., R. H. .lOHNSON, T-Phase Sources and Earthquake 
Kpiccnters In the Pacific Basin, Tech. Summ. Rept., Rept. No. HIG- 
67^24. Contract Nonr. 3748 (01), Hawaii Insl. Geophys., Univ. of Hawaii, 
Honolulu, Hawaii, 1967. 
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VESIAC 17, 
AD 663 569 

301 VU Two years of T-phase source locations are compiled together 
with U. S. Coast and Geodetic Survey earthquake epicenters in the 
Pacific Basin for the same time period.   It is shown that the T-phase 
sources have a higher density in regions which insonlfy the hydrophone 
array and an accuracy equivalent to or belter than C&GS epicenters 
in regions where geometry is favorable, or where abyssal T phases 
are generated. 

VESIAC 8641 B VU 

DUDA, S. J., The Stress Field Around a Fault According to a Photoelastic 
Model Experiment, Contr. No. AF 61(052)-588. Seis. Inst.. Univ. of 
Uppsala, Uppsala, Sweden, 1964. 

A report is given of preliminary photoelastic measurements 
of the two-dimensional stress field around a fault or crack in a plate. 
The measurements include these cases:  open slit with the uniaxial 
applied pressure field making an angle of 45° with the slit; closed 
slit (zone of wea! ness) with two different thicknesses of the weak 
zone and again 45° to the external pressure field; the measurements 
for the weakest slit were made also with an angle of 22.5° to the 
pressure field.   The measured and calculated normal and shear 
stresses are represented in graphical form.   The results provide 
explanations for some earthquake characteristics -- for example, 
distribution of shear stress and patterns of geographical extension 
of seismic activity during an aftershock sequence. 

VESIAC 20,400 v/U 

DUDA, S. J., Travel Tin.es and Body Wave Magnitude, Sei. Interim Kept., 
Rept. No. 8, Contract AF 19(628)-5100, St. Louis Univ., St. Louis, 
Mo., 1970 

The Q-charts used presently for magnitude determinations were 
obtained mainly from direct observations of ground motion amplitudes 
of several components of seismic waves (e.g. PZ, PH, SH) as functions 
of epicentral distance. 

A set of new Q-charts, obtained independently of direct amplitude 
observations, for PZ-, PH-, and SH-waves is presented.   A refinement 
in the magnitude definiiion warrants the magnitude figures obtained 
with the new Q-charts to be uniform with regard to focal depth.   Exam- 
ples show the new Q-charts to decrease the scatter of magnitude deter- 
minations between stations. 

Since the efficiency in generating longitudinal and transverse 
waves is most probably not the same for all events, separate P-wave 
and S-wave magnitudes are advocated. 

VESIAC 20,077 VU 
AD 695 851 

DUDA, S. .7., C. KISSLINGER, O. W. NUTTLI, and W. V. STAUDER, Re- 
search in Seismology, Final Sei. Rept.. 1 Sept. 1965 to 31 August 
1969, Rept. No. AFCRL-69-0409, Contract AF 19(628)-5100, St. Louis 
Univ., St. Louis, Mo., 1969 

This report contains a summary and analysis of the results of 
research concerned with:   (1) Focal mechanisms and the properties 
of seismic sources, including research on methods of determination 
and on the relation to regional and global tectonics in selected seismic 
zones; (2) Determination of the magnitude and the energy-release of 
earthquakes; (3) Effects of earth structure on wavo propagation, in- 
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eluding determination of the distribution of seismic velocities, travel- 
time curves and the effect of anisotropy; and (4) Model lnvestii;ations 
of decoupling of explosions, and of seismic effects of explosions In 
prestressed and layered media. 

VESIAC 12,549 VU 

DUDLEY. W. W., Jr., and L. D. MC ÜINNIS, Seismic-Refraction and 
Earth-Resistivity Investigation of llvdroneolo(;ic Problems in the 
Humboldt River hasin, Nevada, Tech. Rept. No. 1. AFOSR-62-2irri, 
Univ. of Nevada, Reno, Nevada, 1962. 

Experiments with seismic refraction and electrical resistivity 
instruments were conducted in the vicinity of Winnemucca. Nevada, 
an area where the detailed ^eolo^y is well known, to del ermine the 
value of these geophysical methods in ground-water studies.   The 
seismic refraction method can be used to predict depth to bedrock 
and thickness of valley fill with considerable accuracy.   Determina- 
tion of the lithology and hydrolot;ic characteristics of earth materials 
is less certain.   Discussed is how the earth resistivity method mav 
aid in interpreting Utlwlogy if used with sufficient control.   C'nniunc- 
tive use of the two methods can result In material reduction of the 
number and deptii of test wells necessary for acquirint; needed Infor- 
mation. 

VKSIAC H217 ('■ VU 

DURBIN, W. P.. ,1U., Comparison of Crustal Parameters with Lieuul 
Undulations, VESIACT^eptTNö". 44 ID-TS-X. fontr. No. SD-7ft. liuv. 
of Michigan, lust, of Sei. & Tech.. Ann Arbor. Mich., 1964. 

The Aeronautical Chart and Information Center has conducted a 
study to resolve the wide dlsp.irltv unonfl i^eoid representations and 
j;ive physical sicnificance to the mathematics involved.   In this re- 
port, the author presents the results of thai sludv and explains the 
procecuires which were used.   Ny doini; so. he hopes that its signifi- 
cance In crust and mantle studies can be appreciated.   Three m'olds, 
the Columbus, Kaula. and World (Fischer), were selected for the 
study becatIM they are current, cover the contiivuons l', S.. and 
represent three types of derivation     gravimetric, uravimet ric- 
aatro-goodotlc, and Batro-goodotic. 

VKSIAC 6258 VU 

DUVALL. Ci. E.. Propagation of Plane Sliock Waves In a Stress-Relaxing 
Medium, ronlracl No. AT 49(638')- 1086. Slanloiii Res. lust., Menlo 
PäTk. Calif.. 1963. 

This paper demonstrates how the decay of an elastic precursor 
wave preceding a shock can be related to material relaxation from 
an elastic, iionequilibnum state toward one of equilibrumi.    The author 
ulili/es shock wave measurements In quart/.lte and. for comparison, 
considers the theorv of sliock waves generated bv a uniform pressure 
acting on the surface of a semi-infinite slab. 

VESIAC 7338 VU 

DUVALL, ('■. E. and R. C. Al VERSON. Fundamental Research in &ipport 
of VELA-llNIFORlV' Semiannual Tech. Summ, flept. No. 5, Contract 
No. AF 49(638Vlfräi , Stanford Res. Inst., Menlo Park, Calif.. 1964. 

The first task rtportad on Is Thermodvnamics of Unia.xlal Com- 
pression In an Elastic-Plastic Solid.   Three problems considered In 
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shock compression studies are discussed:   1) the sources of irrever- 
sible work in the shock transition: 2) the determination and interpre- 
tation of the Rankine-Hutjoniot curve in the p-v plane; 3) the proper 
form for the equation of state.   Sections 1 through 4 are concerned 
with these problems.   The other task re|)orled on is Spherical Waves 
in an Elastic-Plastic Medium.   Explained is the numerical method 
developed for the solution of the practical differential equations gover- 
ning wave propagation in an elastic-plastic medium.   Some of the 
numerical results are presented which have been obtained for wholly 
elastic behavior by the method described in the last report. 

DUVALL, G. E.. and R. C. ALVERSON. Fundamental Research in Support 
of VELA-UNIFORM. Final Rept., ContfT No. AF 49(638)-"lM&7"STan- 
ford Research Inst.. Menlo Park, Calif.. lOC-l. 

VESIAC 8184 VU This report describes two operations:   1) the first, which studies 
AD 442 254 the processes by which seismic waves are initiated in order to learn 

the effects of characteristic differences known to exist near the 
sources, attempts to overcome the difficulties in describing the 
development of the earthquake produced wave: 2) the second considers 
spherical waves in elastic-plastic media.   All the work that has been 
done is surveyed, with the purpose of determining the effect and 
subsequent time history of the elastic responses of the earth measured 
in the far field.   Five major results are given. 

ECOLLAN. .1., and Y. ROCARD, "Electromagnetic Signal of Underground 
Explosions." Comptes Rendus. Vol. 256, No. 1, pp. 237-239, 1903. 
(Translated fronfFrenchTrC^ntract Sn-78. 

VESIAC 9412 VU The mechanism of an electromagnetic signal is reported which is 
the only important signal (regardless of how weak) in the case of a 
contained underground explosion. 

EDWARDS, J. P. Ill, Cumberland Plateau Observatory. Quarterly Rept. 
No. 7, Project VT, 6704. Contract AF 33(657^1^648. Texas Inst., Inc., 
Dallas, Texas, 1967. 

VESIAC 16.726 VU Hie work conducted during the period 1 February 1967 through 
30 April 1967 is reviewed in this report.   Activities during this period 
were directed primarily toward routine observatory operation, com • 
pletion of all research tasks and preparation of special reports covering 
this work, and transfer of the observatory facilities and equipment. 

EDWARDS. ,1. P., III.. Multiple Array Processors, Final Rept., VT 
5052. AF 33(657)-1355?. Texas Instr., Inc., Dallas. Texas. 1965. 

VESIAC 13,049 VU This report describes the synthesis and evaluation of multi- 
channel filters for the Uinta Rasin Seism -logical Observatory, The 
filters were designed for use in two on-line multiple array proces- 
sors (MAP). 

A I9-cliannel and a 10-channel multiple array processor were 
designed, fabricated and installed at the Uinta Basin Seismological 
Observatory. 
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The 19-channel processor was equipped with 7 multichannel fil- 
ters and 6 beam-steer outputs.   These filters were designed for 
operation on various configurations of the subsurface 3-dimensional 
16-element array. 

The 10-channel processor was equipped with 3 multichannel 
filters and 6 beam-steer outputs.   All were designed for operation on 
the 10-element surface planar array. 

VESIAC 12,912 VU 

EDWARDS, T. P., Ill, Noise Analysis for Uinta Basin SeismoloKical 
Observatory, Tech.Wpt., VT/5052, AF 33(657)-139ö4,TeSäs_ 

Instr., Inc., Dallas, Texas, 1965. 

The contract has been directed toward the development of an on- 
line operational Multiple Array Processor (MAP) for the Uinta Basin 
Seismological Observatory located in Vernal, Utah.   Design of the op- 
timum processor requires knowledge of the noise field at Station 
location if maximum advantage is to be taken of available processing 
techniques.   Presented are results of the analysis of the noise field 
at UBO conducted during the period 1 September 1964 to 30 .lune 1965. 
Given is when data used in this report were collected.   Subsurface 
array data has also been used, collected from 25 to 30 March 1965. 
Also included are results obtained using data collected during 
January and February 1963 under AFTAC Project VT 1124. 

VESIAC 16.723 VU 

EDWARDS, ,1. P., Ill, S, A. BENNO, R. D. BAUER, auu G. CREASEY, Cum- 
berland Plateau Observatory, Annual Rept. No. 2, Project VT/67ÖTr 
Contract AF 33(657)-14648, Texas Inst., Inc., Dallas, Texas, 1967. 

Work under this project has been primarily directed toward im- 
proving the use of small diameter seismic arrays in the teleseismic 
event detection problem.   During this last year ihe feasibility and 
effectiveness of on-line automatic detection processing was investi- 
gated through the evaluation of the CPO Auxiliary Procersor.  Other 
tasks included the continued evaluation of the MCF processor to 
determine the Impact of Wiener signal extraction processing on the 
station detection capability, the continued multidimensional analysis 
of the CPO ambient noise field to verify noise properties affecting 
performance of the MCF processor, and the investigation of techniques 
designed to enhance visual presentation of seismic data. 

EDWARDS, ,1. P., Ill, S. A. BENNO, and G. CREASEY. Evaluation 
of jftgCPO  Auxiliary Processor, Sei. Rept. No. 5, Project 
VT/6704. Contract AF 33f65TPT4648, Texas Inst., Inc., 
Dallas, Texas, 1967. 

VESIAC 16,653 VU The CPO Auxiliary Processor computes two classes of detection 
outputs, the Fisher analysis of variance statistic and the Wiener power 
statistic, and one class of Identification output, the United Kingdom 
technique.   These detection outputs were compared on-line against 
a fixed signal threshold level, providing a continuous real-time "yes- 
no" output for signal.   However, the fixed-threshold detection levels 
were   nitlally difficult to determine accurately and, once determined, 
it was found that they were highly non-time stationary.   Adaptive 
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threshold detectors incorporated into the Auxiliary Processor could 
overcome the non-time stationarity of the threshold detectors. 

VKSIAC 16,060 VU 
AD 813 077 

EDWARDS, J. P., ni., S. A. BENNO, and D. P. GLOVER, Cumberland 
Plateau Observatory. Quarterly Rept. No, 6, 1 Nov. 1966 through 31 
Jan. 1967, Contract VT/5054, AF 33(657)-14648, Texas Instruments, 
Inc., Dallas, Texas, 1967 

Work conducted by Texas Instruments Incor|)orated from Novem- 
ber 1966 Ihroutrh January 1967 under the Cumberland Plateau Obser- 
vatory (CPO) contract is reviewed in this quarterly report.   Efforts 
during this quarter have been directed toward observatory operations, 
hardware construction and on-line implementation, and Dallas-based 
supporting research. 

VESIAC 14,315 VU 
AD 480 372 

EDWARDS, J. P.. III. D. P. GLOVER. Cumberland Plateau Seismoloyiical 
Observatory. Quarterly Rept. No. 3, Contract VT, 5054, AF 33(657)- 
14648, Texas Inst., Inc., Dallas, Texas. 1966. 

Reviewed is the operational and research work conducted by Texas 
Instruments Inc. during November and December 1965 and January 1966 
on the Cumberland Plateau Seismological Observatory (CPO).   During 
this neriod, operation of the observatory has continued on a routine 
basis.   High-quality seismic film and magnetic tape were recorded on 
an around-the-clock schedule with minimum station down-time.   Im- 
provement in the overall observatory mainteiiancc configuration lias 
been obtained.   Normal station-conducted analysis and research tasks. 
and associated CPO research tasks are discussed.   A special report 
on ambient noise studies, which is in preparation, is reported here. 

VESIAC 15.179 VII 
AD H03  184 

EDWARDS. J. P., Ill, D. P. GLOVER, and S. A. BENNO, Cumberland 
Plateau Seismological Observatory, Quarterly Rept. No. 4, 1 May 
1966 Through 31 July 1966, Contract VT 5054, AF 33(657)-14648. 
Texas Instr., Inc., Dallas, Texas, 1966. 

This report reviews the operations and research work conducted 
by Texas Instruments during May, June, and July 1966 on the Cumber 
land Plateau Observatory (CPO) contract.   Efforts have been toward 
routine observatory operations, Dallas station-conducted research 
tasks, and dtsign and construction of a detection and identification 
digital processor.   Oi)eration during the period has continued on a 
routine basis.   Magnetic tape and film data have been of high quality. 
The overall observatory maintenance configuration is good, and min- 
imum station down-time has been reported as a result of a sound, 
continuing preventive maintenance program.   Research has been on 
evaluation of the MCF processor, ambient noise studies, and detec- 
tion processor simulation. 

EDWARDS. J. P., Ill, D. P. GLOVER, and S. A 
Plateau Seismological Observatory 

BENNO, Cumberland 
Quarterly Rept. No. 5 

Through 31 October 1966, Contract VT, 5054, AF 33(657) 
Texas Instr.. Inc., Dallas, Texas. 1966. 

1 August 
14648. 
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VESIAC 15,180 VU 
AD 803 361 Tins report reviews the operations and research work conducted 

by Texas Instruments during Aufcust, September, and October 1966 
on the Cumberland Plateau Observatory contract.   Efforts have been 
directed toward routine observatory operations, Dallas   and station- 
conducted research tasks, and construction and checkout of a detection 
and identification signal processor.   Operation has continued on a 
routine basis.   The overall observatory maintenance confi^ration 
has remained |00d with minimum station down time resultiim from a 
continual preventive maintenance program.   Research has concen- 
trated on evaluation of the MCF processor, ambient noise studies 
detection processor research, and improvement of visual data dis- 
plays. 

VESIAC 15,181 VU 
AD 803 362 

EDWARDS, J   P., II . I), p. CLOVER, and S. A. MENNO. Cumberland 

IIL TL^LT0^8*! (^m*rntoiel: A,,,,u:" '^pt. wo. 1.1 n,y im 
rhrau^h 30 ApnlIM6, Contract VT 5054, AF 33(6571-14648   Tevm 
Instr., Inc., Dallac, Texas, 1966. ' 

Texas Instruments has overall responsibility for tht operation 
Of the Cumberland Plateau MsoMloglral Ot).servatorv (CPO) for (he 
period May 1065 through April 1967.   Tins report reviews the analysis 
engineer,.,,  and research tasks performed durin, (he first conlract'  " ' 
v ar   Mav 1965 throu,,, April 1966.   Durin, this peri.Kl, routln« oper- 
ations and analyses have continued.   Research tasks have been per- 
formed on travel-tinv. studies and the cataloging of .-vents bv station 

isonnel.   Researc,, at Dallas has included construction and installa- 
I on of a digital multichannel filter processor, an ambient noise 
study   and ■ignal-to-m.ise ratio studies.   This report has two parts 

s at.on operations ;,nd research: (2) research tasks conduced at 
me uaiias facility. 

VESIAC 14.053 VU 
AD 478 572 

^^S^^-i t-^?^'"ION(; i;"OT- ,v<•,,• ,{,,",•■ c' "";''•' ™ •"> (6381-1363. Stanford Res. Inst., Menlo Park, ('alif., 1966, 

Vertical component ground motion was recorded at six locations 
in Alaska within 20» of Amchitka Island, the site of LONG SHOT under- 
ground nuclear explosions.   Recording equipment assembled for this 
purpose was characterized by high signal-to-noise ratio capability ' 
and wide dynamic range.   Arrival times of the emergent and impetus 
motion   eP/ and iPZ) were determined from the magnetic playbacks 
"f the data.   Amplitudes of the initial motion and the maximum of the 

l^Hr **?£ W<>re do,ormin"i ™'Pl"Vmt,' appropriate calibration pro- 
ceduies.   There was considerable scatter in the maximum P ampl tudes 
of displacement data, showing a (rend toward larger displacement with' 
larger ep.central distance.   Discussed is a prominent w'ne group 
reflected from the core. ' 

VESIAC 16.370 VU 

EISLER. ,1. D.. W, II WESTPHAL, 1966 Lake Superior Seismic Experi- 
mert-Onlario-Quebec Refraction Profiles, Sei. Final Rept., CoHtFact 
AF 49(638)-1740. Stanford Res. Institute, Menlo Park, Calif., 1967. 

As a part of EARLY RISE, Stanford Research Institute and Geo- 
lech Division of Teledyne Industries recorded the first arrival times 
and signal amplitudes of refracted compressional waves from 38 chem- 
ical explosions detonated in July of 1966 on the floor of Lake Superior 
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From these measurements it was found that the upper mantlv Ruttrti 
determined from a least squares fit to the overall SRI and r}eotech 
first arrival data is 8.Ü0 * 0.01 km/sec.   The constancy of the upper 
mantle velocity su^ests that the reKional dip of the upper mantle- 
crust boundary is near zero and that the thickness of the crust is 
uniform. 

VESIAC 13,661 VI) 

ENESCU. D., "A Solution of the Problem of the Formation of Longitudinal 
and Transverse Waves by Means of Explosions," Rev. Roumaine 

«rrS^nln^ffft^— et Gü0Kn)Phie. Ser. Geooh^iJQ^~V^Trfi~-pp 
29-J4, 1964, (translated from Russian), Contract DA 49-083 OSA-3137. 

On the basis of Love's solution of the wave equation and on the 
basis of the multipolc theory, equations of the field of displacement 
are derived for a source composed of three dipoles, without moment 
of different intensities -a source equivalent to an assymetric explo- 
sion, a generator of P and S waves. 

VESIAC 12,862 VU 

ENOCHSON, L. D., and .1. C. BRADFORD, Numerical Experiments with 
Partialand Mu 11 i pie Coherence, Re pt. No, SD L T27,'Contract V fl 03 7 
AF 33(657)-1244T: I'ED Earth Sciences Division. Teledvne   Inc     Alex-' 
andria, Virginia, 1965 

Computational experiments are described which test the usefulness 
of matrix frequency response .ind multiple coherence function analysis 
of seismic array data.   The test case employed is the simplest multidi- 
mensional case, a two input-single output linear system.   This simulates 
an array with one trace identified as an output and the other two con- 
sidered as inputs. 

Two basic parameters are computed from the data:   (1) the trans- 
fer function which giv»! the form of the linear relation •xiatiog between 
a tiivcn input and the output, and (2) a coherence function (of an appro- 
priate type) which nives the decree of applicability and accuracy of 
the transfer function estimate.   The three types of coherence examined 
are ordinary, partial, and multiple.   These linear system parameters 
have applications to the determination of the structure of a seismic 
noise field in terms of its major components and sources. 

It is concluded that gain and phase of the transfer function can be 
accurately and reliably computed and that coherence functions serve 
as an indicator of the decree of usefulness of the linear relation.   It 
was determined that partial coherence is a relatively sensitive and 
delicate computational parameter and fairly narrow bandwidths and 
IOIIK record lengths must be employed to reliably estimate this para- 
meter. 

VESIAC 14,830 Vl' 
AD 632 959 

ENOCHSON. L. D.. R   II. 8HUIIWAY, Progress Report on the Partial Co- 
herency Study, Rept. No. SDL 146. Contract VT 67027ATS^eS1?1!"— 

Earth Sei. Div., Alexandria, Va., 15919, Teledvne Industries. Inc. 
1966. 

This report, divided into two parts, discusses the partial coherence 
function as a quantitative measure nf linear relationship between two 
variables.   Under appn .iriate conditions, the partial coherence between 
two variables will provide a more pertinent measure of their relation- 
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ship than will ordinary coherence functions.   Part One is concerned 
with the theoretical problem of determining the structure of seismic 
noise in an array of seismometers.   Part Two is concerned with 
applying the theory to an actual array of seismometers, located at 
CPSO. 

ENTICKNAP, R. G., and R. V. WOOD, Jr., Large Aperture Seismic 
Array, Contract AF 19(6041-7400, Lincoln Lab., Mass. Inst. Tech., 
Lexington, Mass., 1965 

VESIAC 13,858-B VU The signals from each seismometer in LA5A in analog form. 
AD 648 415 balanced with respect to ground, flow through a well head amplifie 

and then by underground cable to an underground concrete vault. 
Twenty-five auch seismometers arranged in a geometrical pattern, 
together with the electronics which sample and prepare the signals 
for transmission, constitute a subarray.   There are twenty-one sub- 
arrays described here. 

The report then concentrates on the following three subjects: 
(a) Signal Collection: (b) Communications and Control; and (c) Signal 
Recording. 

EPINAT'EVA, A. M., "Longitudinal Seismic Waves Traveling in Certain 
Real Layered Media," Trudy Inst. Fiziki Zemli. A. N. SSSR, No. 14. 
6 pgs., i960, (Translated from Russian), Contract DA-^Ö83 OSA-3137. 

VESIAC 16,136 VU In this report, an attempt has been made to solve the problem. 
encountered in seismic surveying, associated witli refracted waves 
that correspond to interfaces with small velocity differences and also 
with reflected and refracted waves recorded beyond the origin of tlie 
refracted waves, 

EPINAT'EVA. A, M., "Secondary Shocks in Seismic Observations." I/vest. 
Akad. Nauk. b'SSR, Ser. Geofiz., No. 4, pp. 43-60. 1951. (Translafed 
from Russian); ContractT)A-49-083 OSA-3137. 

VESIAC 6741 VU A description is given of experiments to determine the dependence 
between the origin time of secondary shocks and their amplitude and 
the size of the charge Q and depth of the shot.   Graphs of the depen- 
dence of the time AT between two successive shocks agree with the 
theory of vibrations of a gaseous sphere in a liquid when the effect 
of the interfaces (the surface of the water and the bottom of the reser- 
voir) is taken into consideration.   The ratio of the wave amplitudes 
corresponding to the secondary shock and the explosion diminishes 
with an increase of Q.  When Q has small values, secondary shocks 
of greater magnitude than that of the explosion were observed. 

EPINAT'EVA. A. M., "Some Results of the Analysis of Formulas for the 
Amplitudes of Refracted Waves," Trudy Inst. Fiziki Zemli, Akad. Nauk. 
SSSR. No. 6. pp. 7-51, 1959. (Translated from Russian), Contract DX- 

f9^ü83 OSA-3137. 

VESIAC 15.719 VU Formulas for the amplitudes of longitudinal refracted waves in 
the case of solid and liquid media with different types of sources 
(harmonic and pulse) are compared.   The general distinctive features 
of the formulas are explained and analyzed.   On the basis of experi- 
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mental data, changes are introduced in the methods of determining 
the exponent of the divergence function, the absorption coefficient and 
the difference in absorption coefficients. 

VESIAC 6742 VU 

EPINAT'EVA, A. M., "Some Types of Multiple Seismic Waves," Akad. 
Nauk SSSR Ser. Geofiz. Izvest No. 1, pp. 23-36, 1956, (Translated 
from Russian), Contract SD-78, 

Theoretical and experimental investigations are presented of the 
kinematic and dynamic characteristics of multiple reflected and reflec- 
ted-refracted waves, the first reflection of which occurs from an 
interface located above the source of excitation of the pulst s.  The 
experimental and theoretical data are in agreement. 

VESIAC 13,317 VU 

EPINAT'EVA, A. M., and V. CERVENY. "Reflected Waves in the Region 
of the Second Critical Point." Stud. Gcophys. Geod.. Vol. 9, No. 3. 
pp. 259-271, 1965, (Translated from Russianircöntract SD-78. 

The investigation of the characteristics of reflected and head waves 
at special points — the critical points of the time-distance curves of 
refracted waves — is of great importance for an understanding of the 
physics of the generation of the waves forming in real media, for a 
determination of the optimum methods of recording waves in these 
regions and for the development of methods of determining wave types 
and the parameters of media. 

VESIAC 6296 VU 

ERKMAN, .1. O., Hydrodynamic Theory and High Pressure Flow in Solids, 
Final Rept., Contract No. DA^9-'l46-XZ^095. Stanford Res. Inst.. 
Menlo Park, Calif.. 1963. 

A plane shock wave is induced in a target by hitting the target 
with a flying plate accelerated to a high velocity by a charge of ex- 
plosive.   The amount of attenuation of the shock wave is determined 
by observing the velocity of the free surface of the target.   Shocks 
are attenuated more rapidly in Yule marble. Vacaville basalt, and 
alluvium than predicted by calculations based on the theory of hydro- 
dynamics.   Problems concerned with the measurement of the flatness 
of the flying plates, with the condition of the plates, and with the re- 
cording method are discussed.   A computer code using the artificial 
viscosity method is used to calculate the flow induced in a target by 
tlie impact of a flying plate. 

VESIAC 6790 VU 

ERKMAN, J. O., Propagation and Attenuation of Shock Waves in Solids, 
Contract No. DA-49'146-XZ-095, Stanford Res. Inst., Menlo Park, 
Calif., 1963. 

This work was undertaken to obtain experimental data which could 
be used to decide whether the hydrodynamic model, an elastoplastic 
model, or some other model, best describes the behavior of shock 
waves in some representative solids.   Measurements were made of 
the motion given to a free surface of the solid by the reflection of the 
shock front from the free surface.   The use of samples of progressively 
greater thickness gave information on the attenuation of a shock in the 
material being studied.   How shock waves were produced is fully 
described.   The results of the tests, illustrated graphically, are fully 
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discussed, including attenuation of particle velocity of shock waves, 
and pressure relief in shock waves. 

ESPINOSA,A. F., G. H. SUTTON, and H. .1. MILLER. A Transient Tech- 
nique for Seismograph Calibration-Manual and Standard Set of Theoret- 
ical Transient Responses, Spec. Rept. No. 4410-106-X. Contract AF- 
19(604)7376 SD-78, Lamont Geological Observatory, Palisades, New 
York, 1965. 

VES1AC 13,114 VU A transient technique for seismograph calibration was developed 
AD 474 262 and tested by a variety of methods.   This technique makes practical 

the daily calibration of continuously recording seismographs without 
disturbing the instruments more than a very few minutes.   It was 
tested and proved satisfactory relative to results of more conventional 
stead-state methods by using both digital and analog analyses of the 
output transients. 

Output transients and the corresponding theoretical response 
curves have been calculated for 94 sets of instrument parameters. 
By comparison of the calculated output transients with experimental 
results it is possible to obtain the response of the instrument with 
considerable precision, quickly, and without computation. 

EUBANKS, F. R., G. T. BAKER, Array Research   Special Report No. 11, 
Automated Mapping System, Contract VT/40r)3, AF 33(657)-12747, 
Texas Inst., Inc., Dallas, Texas. 1966. 

VES1AC 14.316 VU A series of programs has been written for the IBM 7044 Computer 
AD 4H0 371 and Calcomp Plotter to aid in the evaluation of potential array sites 

and in interpretation of data recorded at an array site.   These programs 
utilize sets of worldwide geographic coordinates and array site coord- 
inates and provide maps of various types including stereographic pro- 
jections centered on the array site and a map of the world in vector 
k-space centered on the site. 

EVERNDEN, ,1. F.. and D. M. CLARK. Investigation of P Travel-Time 
Curve, Sei. Rept., Rept. No. 236, Contract VT, 9706. F33657-69C- 
0913,'Teledyne Industries, Inc., Alexandria. Va., 1969 

VES1AC 20,290 VU By using a large number of LRSM stations and a number of earth- 
AD 872 007 quakes from all azimuths and the well controlled nuclear explosions, 

a study of the "P" travel-time curve reveals it to be nearly a scries 
of straight-lines or legs throughout the total distance of about 105°. 
Time as well as amplitude residuals were determined for the stations 
used and were found to be acceptably consistent.   Analysis of the 
variance of the several modes of handling the data of each leg is shown 
which is significant in indicating the relative probability of each model 
as an explanation of the observed data.   The "F" statistic value, de- 
grees of freedom, etc., are shown for eacli leg.   The existence of 
real differences in "P" travel-times and thus of mantle velocity 
structure are illustrated indicating that the velocity varies as a func- 
tion of azimuth. 

The very close correlation between site geology and average 
noise level on signal amplitude is discussed as well as this effect on 
magnitude calculations. 
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In addition, a computed "D-factor" curve developed from this 
study is compared with Gutenberg's and one by Clawson of Geotech. 

EVERTSON, D. W., A Quarterly Report of Progress under U. S. Coast and 
Geodetic Survey, Quarterly Status Rept. No. 7, Contract CGS-1198, 
University of Texas, Austin, Texas, 1965. 

VESIAC 13,308 VU Three solion universal seismometer units have been completed 
with improved features.   An electronics package is included with each 
seismometer for response shaping and moderate voltage gain.   WWSSN 
responses can be duplicated in each one.   Earthquake rocording was 
done at the Balcones Research Center subsurface vault.   A small 
horizontal shake table is Hearing completion.   Electromagnetic pumping 
is being considered as an alternative calibration method.   An equation 
of motion has been derived for the solion universal seismometer. 
Visits were made to the Geotech in Texas, to calibrate seismometers 
and to rtiscuss design techniques to minimize thermally induced noises 
in seismometers. 

EVERTSON, D. W., Report of Progress under U. S. Coast & Geodetic 
Survey, Contract CGS-1198, Status Report No. 9, Contract CGS-119Ö, 
Univ. of Texas, Austin, Texas, 1966. 

VESIAC 14,973 VU Although solions compare favorably with other pressure trans- 
ducers as to full scale signal to self-noise ratio, the exceptional 
pressure sensitivity of a solion seismometer has led to an intensitive 
effort to discover the lowest permissible threshold pressure that 
self-noise will permit.   Mechanisms that originate noise current in a 
solionhave been considered.   Unsteady natural convection, caused by 
density gradients at the electrodes, may explain the predominant 
noise generation in conventional solions operated with the axis ver- 
tical.   This effect has been simulated by an electrical analog circuit 
using thermistors.   Apparatus for observing solion output in the pres- 
ence of a minimum of acoustic, thermal, or electrical disturbance 
was used to test 17 kinds of solions. 

EVERTSON, D. W., Status Report No. 8 on Contract CGS-1198 for the 
Period 1 October 1965 Through 8 February 1966. Contract CGS-1198, 
Univ. of Texas, Austin, Texas, 1966. 

VESIAC 14.637 VU Three solion universal seismometer and amplifier units were 
delivered to the Seismic Laboratory, Albuquerque, New Mexico. 
Three fixed voltage gains and plug-in filter circuits enable the seis- 
mometers to duplicate closely the response of the WWSS.   Solion 
transducer and frame noise limit the magnification in the long period 
mode.   Present noise in the solion transducer may conceivably orig- 
inate from current fluctuations, fluctuating electrolysis rate, break- 
down of oxide insulation on the catiiode masking plates, convection 
currents, or a combination of such causes.   Steps will be taken in 
future work to provide a seismometer that will make the most of the 
capability of each component in its construction. 

EVERTSON, D. W., R. S. ADAIR, and G. E. ENGLISH, Report of Progress 
Under U. S. Coast & Geodetic Survey, Status Report No. 10, Contract" 
CGS-1198, Univ. of Texas, Austin, Texas, 1967. 
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VESIAC 15,721 VU Measurements have been directed toward verification of the 
solion noise previously reported.   From the study of the noise tests 
of solions, it is postulated that seismic motion transverse to the 
axis of symmetry in the solion causes almost as much output as does 
seismic motion parallel to the axis of flow.   Further tests have veri- 
fied that solions are sensitive to transverse motion and that the trans- 
ducer transverse output is caused by fluid flow instead of by forced 
convection.   Phase shifts of the solions were observed while obtain- 
ing the response points on the vertical shake table. 

VESIAC 13,999 b VU 

EV1SON, F. F., Earthquake Wave Anomalies in New  Zealand, Contract SD- 
78, Univ. of Mich., I. S. T., Ann Arbor, Mich., 1966. 

Pn arrival times at New Zealand stations from 500 local earth- 
quakes are analyzed by computer. Anomalies are related to station 
site, epicentral distance, and focal depth. 

VESIAC 15,915-L VU 

EVISON   F. F., Tie Polymorphic Transition as a Possible Earthquake 
Source, RepTTNo. 7Ö85-1-X, Contract DA 49-083 OSA-3137, SD-78, 
Univ. of Mich., Inst. of Sei. & Tech., Ann Arbor, Mich., 1967. 

The phase-change hypothesis relates earthquake occurrence to 
a changing pressure-temperature environment, and hence primarily 
to vertical convection in the upper mantle and crust, including 
diastrophic uplift and subsidence.   Rapid polymorphic transitions 
aided by metastability provide a likely source mechanism. 

VESIAC 5571 VU 

EWING, M., Establishment of a Long Poriod Seismograph Network Utilizing 
Magnetic Tape Recording, Semiannual Tech. Summ. Rept. No. 2. Con- 
tract No. AF 19(604)-8485, Lamont Geo. Observ., Palisades, N.Y., 
1962. 

This semiannual technical report, covering the period from 1 
December 1961 to 31 May 1962, identifies the stations selected and 
the criteria used, describes very briefly the network instrumentation, 
and explains the various analysis techniques that were devised or 
utilized; simple filtering, inverse filtering, total energy, Fourier 
spectral analysis, axis rotation, and phase separation. 

VESIAC 9786 VU 

EWING, M., Research Directed Toward the Use of Long and Intermediate 
Period Seismic Waves for the Identification of Seismic Sources, 
Sen.iannual Tech. Rept. No. 1, 1 August 1964-31 January 1965, 
Contract AF 19{628)-4082, Lamont Geol. Observ., Columbia Univ., 
Palisades, N. Y., 1965. 

During the period covered by this report research has been car- 
ried out on a variety of projects.  Of particular interest to the aims 
of VELA UNIFORM is a study involving the relocation of two hundred 
earthquake epicenters from the Kamchalka-Kurile Islands region. 
It was found that most of the earthquakes occur offshore, and that the 
epicenters on land correspond in general to intermediate or deep- 
focus shocks, although several shallow-focus earthquakes did occur 
in Kamchatka,   The SALMON underground explosion was well re- 
corded although attempts to record at several unusual sites were not 
successful.   A source mechanism study, utilizing Rayleigh waves 
only is discussed. 
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VESIAC 12,664 VU 

EWING, M., Research Directed Toward the Use of Lonn- and Intermediate- 
Period Seismic Waves for the Identification of Seismic Sources  
Annual Tech. Rept. No. 1, Contract AF I9(62fl)-40Ö2, Lamont Geol 
Observ., Palisades, N. Y., 1965. 

During the period covered by this report research hap been car- 
ried out on a variety of projects.  Of particular interest to the aims 
of VELA-UNIFORM is a study involving the relocation of two hundred 
earthquake epicenters from the Kamchatka-Kurile Islands region. 
In agreement with a previous Russian study, it was found that most 
of the earthquakes occur offshore, and that the epicenters on land 
correspond in general to intermediate- or deep-focus shocks, al- 
though several shallow-focus earthquakes did occur in Kamchatka. 

The SALMON underground explosion was well recorded although 
attempts to record at several unusual sites were not successful.   A 
source mechanism study, utilizing Rayleigh waves only, resulted in 
some ambiguity which was resolved by appealing to body wave data. 
This ambiguity could also have been resolved by good Love wave data 
if such had been available, but it is clear that with present techniques 
Rayleigh wave data only is insufficient for a unique source determina- 
tion.   Some of the other topics covered in this report are studies of 
P w:.ve travel times in the sludow zone, dispersion data from PL 
waves and granddaddy waves, and PcP phases generated by nuclear 
explosions. 

VESIAC 16,720 VU 

VESIAC 6890 VU 

EWING, M., Research Directed Toward the Use of Long- and Intermediate- 
Period Seismic Waves for the Identification oTScismic Sources, Tech. 
Rept. No. 3, Contract ARPA Oner Nör25?,"AF 19(628)-4Ö82, Lamont 
Geol. Observ., Columbia Univ., Palisades, N. Y., 1967. 

Several studies of interest to the VELA-UNI FORM program have 
been completed or carried out during the reporting period.   Among 
these, the study of the relative excitation of body and surface waves by 
explosions and earthquakes shows fiat while the two classes of events 
do not separate into two distinct categories, the explosions generate 
smaller surface waves than most of the earthquakes.   Focal mechanism 
and aftershock studies have cast new light on our knowledge of the 
earthquake process.   Seismicity studies, made ptssible only by the 
availability of digital data, may enlarge our ideas on the s\ atial and 
temporal distribution of seismic sources. 

EWING, M., Semiannual Tech. Report No. 4, 1 January 1963 to 30 June 1963 
Contract No. AF 19(604)-7376, Limont Geol. Observ., Palisades N Y ' 
1963. 

A general summary of the work completed to date on the phase 
velocity mapping project is given.   New phase velocity data for the 
U.S. has just been obtained and is described in some detail.   Also 
reported on are:   1) very precise phase velocities of Rayleigh waves 
in the period range of 200 to 3200 sec, obtained from free oscillation 
data; 2) a seismograph system with three-band rejection filter galvan- 
ometers which have been placed in operation; 3) a detailed study of 
epicentral locations in the South Pacific of over 100 earthquakes in 
the period 1957-1963; 4) a study of high-frequency seismic waves re- 
corded in a mine at a depth of 1850 ft. below surface; and 5) an inves- 
tigation of the earth's elastic strain. 
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VKSIAC 7509 VU 
AD 432 363 

VKSIAC 5570 VU 

EWING, M., Semiannual Technical Report No. 5, 1 July 1963-31 Doc 

K^.wJT1 AF mWm^™"*^^- ^sorv.. PaU«dMl 

Work on these subjects is reported:   a) standard Russian and 
short-period instruments being installed at Lamont; b) a short-period 
instrument located 1800 feet below the surface that was operated In 
the frequency range between 2 and 100 cps witli a response that was 
flat to velocity; c) a study made of the behavior of the «citation func- 
tion with respect to time for 8 deep-focus earthquakes, -1 shallow- 
focus earthquakes, and the Hardhal explosion: d) (he continuation of 
the study of radiation patterns from small magnitude earthquakes 
and explosions; e) a new method for obtaining dispersion curves for 
surface waves from the travel limes of body waves; f) locating of 
earthquake epicenters, 

KWING, M., To Study and Measure the Motion of the Deep Ocean Floor in 
the Frequency Range of Seismic Waves, Semiannual Tech, Rcpt., Con- 
tract No. AF 19(604)-8357, Lamont Geol, Observ., Palisades   N. Y 
1961. 

This semiannual report provides a short comment on technical 
progress in the construction of ocean bottom seismograph systems 
and describes briefly scientific findings from three bottom seismo- 
graph stations. The oceanic compressional velocity structure mea- 
sured by conventional marine refraction techniques was verified, and 
crustal and mantle shear waves were observed with velocities of 3.7 
and 4.3 km/sec. 

VKSIAC 7743 VU 
AD 436 447 

EZKLL. U. D.. The Applk'aUon of Telemetry Teihmgues to Large Short- 
Period Seisiiiometer An;a.vs^ VKSIAC Rept7~No. Wl()-14~-X, Coiitr. 

Mich., No. SD-78. Univ. of Mich." 
1964. 

Insl   of Sei. & Tech.. Ann Arbor 

This report describes problems, such as the effect of trans- 
ir.ission-line length on seismometer damping, signal attenuation, and 
Mgnal-to-noise ratio, which are associated with data transmission 
systems in use today.    It gives general discussion of frequency and 
time-division multiplexing pulse code modulation, and electromagnetic 
wave transmission, and examines in more detail other transmission 
systems which are applicable to seismic data. 

VKSIAC 14,814 VU 
AD 649 264 

FAIRBORN, j, w., Ration Correction at LASA, Contract AF 49(638).1632 
Mass. Insl, of Tech,, Cambridge, Mass,71966. 

Two types of crustal and/or upper mantle lateral Inhomogenelt lea 
are postulated; the- are dipping layers, which have different seismic 
velocities, and an upper mantle-crustal model having a linear velocity 
gradient in the horizontal direction.   The P-wave travel time deviations 
as a function of azimuth angle to the earihquake epicenter are calcu- 
lated for each model and compared, on the basis of magnitude, with 
the azimuthally dependent part of station corrections observed at 
LASA and TFSO. 
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VESIAC 19,152 VU 
AD 844 265 

FARNHAM, P. R., A Study to Evaluate the Efficiency of Beaniformins the 
Lffi\Lon.K'?.er.iod Arrav- Sc1- Etect- "pp*   N"   V>*  üöiffmi VT7WRi2 
F3365v-bHC-ü945, Teledyne Inc., Alexandria, Va., 1968 

The long-period vertical-component data from 18 teleseismic 
earthquakes recorded at the Montana LASA were prefiltered and time- 
shifted to determine the amount of signal loss, rms noise reduction, 
and signal-to-noise ratio improvement which results from beamforming. 

VESIAC 19,034 VU 
AD 840 268 

FARNHAM, P. R., and D, M. CLARK, Preliminary Evaluation of Norsar 
Sei. Rept., Rept. No. 221, Contracf VT/6702, F33e57-e8C-Öä45,  
Teledyne Indust., Inc., Alexandria, Va., 1968 

A preliminary evaluation of NORSAR, using short-period data 
from one noise sample and two teleseismic events, was performed 
to determine:   1) the minimum inter-sensor spacing required to 
produce optimum rms noise reduction by summing, and 2) the amount 
of signal loss, rms noise reduction and signal-to-noise gain produced 
by beamforming the array. 

VESIAC 18,525 VU 
AD 834 914 

FARNHAM, P. R., R. L. SAX, E. A. FLINN, and E. F. CHIBURIS   P Wave 
Parameters Measured at the Montana LASA, Sei. Rent., Rent "SS  
m. Contract VT/67Ü2, F33657-6ÖC-Ö945, Teledyne Indusl     Inc 
Alexandria, Va., 1968 

The raypath parameter, P, and the azimuth deviation of the source 
from the raypath direction have been computed from the first arrival 
P waves of over 600 earthquake events recordeil at the Montana LASA 
during its first two years of operation.   The epicenters of 247 of these 
events are located along a profile extending northwest of the referencv 
station, LASA - A0, within the range of azimuth 3000-320°.   The i «- 
centers of 162 events are locateu along a profile toward the southeast 
in the range of azimuth 140o-l60o. 

VESIAC 12,351 VU 

FARRELL, P. J., Cumberland Plateau Seismological Observatory  Quar- 
terly Rept. No. 1, Contract AF 33(657)-14648, VT 5054   Texas 
Instr., Inc., Dallas, Texas, 1965. 

Texas Instruments, Inc. formally assumed responsibility for 
operation of the Cumberland Plateau Seismological Observatory 
(CPSO) May, 1965.   During the first three months of operation, rou- 
tine analysis and operation of the station continued and specific re- 
search studies on ambient noise, signal-to-noise ratios and detection 
capability have been initiated.   In addition, a digital multichannel 
filter unit is being built for installation early In 1966.   A general 
description of the station instrumentation and operation is included 
in this quarterly report. 

VESIAC 7018 VU 

FARRELL, P. J., Occan-Doltom Seismometer Data Collection and Analysis 
Semiannual Tech. Rept. No. 5, Contract No. Af IS(604)-SMS   Texas ' 
Inst., Dallas, Texas, 1963. 

A total of 300 hours of ocean-bottom .seismic data have been 
collected in areas off the California coast and north and south of the 
Aleutian Chain in varying water depths to 20.000 feet.   Discussed are 
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refraction data of Pn arrivals recorded at Adak and on the ocean 
bottom (from 1000-pornd explosive sources in the wate"); detailed 
analyses of a near-regional event recorded simultaneously on land 
and on the ocean bottom in the vicinity of Cspe Mendocino, California; 
analyses of land and ocean-bottom noise samples in the California 
area, indicating that at the microseismic peak the ocean-bottom aver- 
age noise power levels are 20 db greater than at a nearby land station. 

VESIAC 5597 VU 

FARRELL, P. J., Special Report on Field Test of Texas Instruments Ocean 
Bottom Seismometer Unit at the Uinta Basin Seismological Observatory. 
Vernal, Utah. Contract AF 19(604)-8368. Texas Insl.. Dallas. Texas. 
1963. 

Texas Instruments has constructed an automatic seismic moni- 
toring and recording device which is described in this report.   From 
21 November to 12 December, inclusive, the ocean-bottom seismo- 
meter instrumentation operated unattended at UBO.   Described in 
this report are:   1) the purpose of this operation, and 2) the manner 
in which the equipment was operated.   Threshold control evaluation 
is also discussed, . p well as the portion of the signal passed before 
the threshold tape, the period versus relative magnification curve 
of the O. B. system, and the length of the unattended operation.   The 
report concludes that the station is capable of unattended operation 
for a minimum of 22 days. 

VL'SIAC 8349 VU 

FARRELL, P. J., 30-Day Ocean-Bottom Seismograph - Semiannual Tech. 
Rept. No. 1. Contract No. AF 19(628)-4075, Texas Inst., Dallas, Tex. 
IM?: 

The 30-day unattended seismograph represents the result of 
three years engineering operation and research by TI on the problem 
of investigating ocean-bottom seismometry.   Some advantages of 
these units over their predecessors are:   1) the ability to record on 
magnetic tape, unattended for 30 days versus 11 hours in the previous 
unit; 2) free fall and sonar recall versus lowering and raising by 
steel cable previously; 3) operation to 25,000 feet versus 20.000 
feet previously: 4) continuous operation for 30 days on 50 lbs. of 
batteries; 5) the ability to insert WWV directly on the magnetic tape, 
allowing time recovery over a 40-day period to 1/10 seconds; 6) opera- 
tion at tilt angles up to plus or minus 45° versus 15" previously; and 
7) I ri-level recording to give a dynamic range of 75 db. 

VESIAC 9620 VU 

FARRELL, P. .1., 30-Day Ocean-Bottom Seismograph, Semiannual Tech. 
Rept. No. 2, Contract AF 19(6281-4075, Texas Instr.. Inc., Dallas, 
Texas, 1965. 

Texas Instruments was commissioned to drop and recover 
Thirty day OBS to test component and system reliability and to per- 
fect handling procedures.   After testing in the waters off Southern 
California personnel were transferred to Adak, Alaska, where five 
instruments were implanted and a reference land station installed. 
Several charges were detonated while the instruments were record- 
ing and other instrume      were dropped at locations along the route 
to Japan and the Kurile„    Data are now being analyzed in Dallas. 
Despite significant improvement in techniques to transfer data to 
film significant results are not yet available. 
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VESIAC 12,913 VU 
AD 623 512 

FARRELL, P. J., W. A. SCHNEIDER, 30-Day Ocean-Bottom Seismograph. 
Aleutian and Kurile Operations, Final Report No. AFCRL-65-765, 
Contract AF 19(628)-4075, Texas Instruments Inc., Dallas, Texas, 
1965. 

The 30-day ocean-bottom seismograph senses ground motion 
through 1 vertical and 2 horizontal velocity seismometers and pressure 
variations through a transducer capable of response to 1.0 cps.   Data 
are recorded continuously on magnetic tape and the unit has a depth 
capability of 25,000 ft.   During the summer and fall of 1964, several 
drops were made in the area south of the Aleutian chain and northeast 
of the Island of Hokkaido, Japan.   Power density spectra of ambient 
noise samples over a long time interval were selected from the two 
areas.   Plots of these data versus time are presented and compared 
with simultaneous meteorological maps covering the respective areas. 
Results show a direct relation between ambient noise levels and local 
meteorological changes. 

VESIAC 16.733 C VU 

FARRELL, W., Gyroscopic Seismometer. Contract AF 49(638)-1388, Uni- 
versity of California, La Jolla, California, 1967. 

The modifications to the Pendulous Electric Vacuum Gyro (PEVG) 
Seismometer, described in the General Motors Defense Research 
Laboratory Report No. TR 66-23, Final Report on a D. C. Shift Seis- 
mometer, are briefly described. 

VESIAC 14,463 VU 

FEDYNSKII. V. V., "Deep Seismic Sounding in the Complex of Regional 
Geophysical Investigations," USSR Ministry of Geol. | Mineral Con- 
servation, Address Unknown, Undated, Received 1966. (Translated 
from Russian), Contract DA 49-083 06A-3137. 

The author is concerned with making suggestions on how to direct 
the work in deep seismic sounding in the next few years in the USSR 
in such a way that it will have the greatest effect in solving a number 
of problems connected with the structure and development of the 
earth's crust.   First, he gives a description of deep seismic sounding. 
Then he discusses the various directions in which research must be 
conducted in deep seismic sounding.   Also discussed are economic 
considerations related to deep seismic sounding, and plans for deep 
seismic sounding during the next few years. 

VESIAC 10,318 VU 
AD 454 256 

FEETHAM. W., and A. M. RUGG, TFSO Installation of Horizontal Array 
and Recording Building Modifications, Special Rept. No. 9. Order No. 
6, Project VT 070, Contract AF 33(657)-7747, United ElectroDvnamics, 
Inc., 1964. 

Twenty-four horizontal short-period Johnson-Matheson seis- 
mometers Wave been installed in the crossed linear array at the 
TFSO as directed under the Work Statement.   Recording instrumen- 
tation was added and modified to take care of the added seismometers. 
Some of the instruments were fabricated in UED's Pasadena plant. 
All of the installation was done by TFSO personnel.   After the system 
was completely installed, it was calibrated and checked for proper 
pha^e.  Operating parameters for the horizontal array are gi\en; 
array installation and vault installation are described.   Seismometer 
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installation is discussed and the laying of cables.   Recording building 
modification »") installation are presented. 

VESIAC 18,526 VU 
AD 835 359 

FENNER, P. R., Iterative Techniques for the Solution of Frequency-Domain 
FiUerSets, Special Sei   Rep(. No. iti, Large-Array Signal and Noise  
Analysis' Contract VT/67Ü7, AF 33(657)-166^. Texas Inst., Inc., Dallas 
Texas, 1968 

Computation of high-resolution wavenumber spectra includes 
the solution of a set of Hermitian equations.   This report investigates 
three techniques of solving for the unknown vector a:   the method of 
conjugate gradients, steepest-descent method, and exact-inverse 
method.   The object is to determine the accuracy and computational 
complexity of each technique. 

VESIAC 17,990 VU 

FENNER, P. R., Large-Array Signal and Noise Analysis - Special Set. 

■ilT''^0^1^     'aVeltinlc A"alysis {l>r LASA, Contracl VT/67Ö77XF 
33(6bV)-l6678, Texas lust.. Inc., Dallas, Texas, 1967. 

This report investigates practical aspects of generating high- 
resolution wavenumber spectra using subarray outputs of the Montana 
LASA.   Especially studied are the variability of traveltimp anomalies 
as a function of wavenumber, spectral window effect on crosspower 
estimates duo to movoout across the array, and tradeoffs involved in 
a finite-length transform of array data. 

VESIAC 17,437 VU 
AD 827 078 

FENNER, P. R., Traveltime Analysis for LASA - Large-Array Signal and 
No'se Analysis, Special Sei. Rept. No. 15, Project VT/67d7 Contract 
AF 33(657)-16678. Texas Inst., Inc., Dallas, Texas, 1967. 

This report investigates practical aspects of generating high- 
resolution wavenumber spectra using subarray outputs of the Montana 
LASA. Especially studied are the variability of traveltime anomalies 
as a function of wavenumber, spectral window effect on crosspower 
extimates due to moveout across the array, and tradeoffs involved in 
a finite-length transform of array data.   From this investigation, it is 
concluded that current data are insufficient to define a scheme ade- 
quately to correct wavenumber spectra calculations for traveltime 
anomalies.   Also, because subarrays on the E and F rings of LASA 
generally exhibit larger traveltime residuals and less waveform 
similarity than do subarrays of the inner rings, subarrays on the E 
and F rings will not be included in high-resolution f-it spectra 
calculations. 

VESIAC 13,039 VU 
AD 624 844 

FERNANDEZ, L, M., The Determination of Crustal Thickness from the 
Spectrum of P Waves, Rept. No. AFCRL-65-766, Contrac t AF 19(604)- 
7399, St. Louis University, St. Louis, Missouri, 1965. 

To obtain information on the structure of the crust independent 
of the time, history, ;Md spatial distribution of the source of energy, 
the spectrum of the vertical component of motion is divided by the   ' 
spectrum of the horizontal component.   This ratio represents the 
tangent of the apparent uigl« of emergence as a function of frequency. 
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It depends only on the angle of incidence of the ray and the system of 
layers below the recording station. The parameters of the cSst may 
thi. rS1'"6' ^ COm"ariso" of theoretical and observed spectraT 

To facilitate this comparison, a set of master curves was cal- 
culated using the matrix development of Haskell. 

FERNANDEZ   L.M    Final Report. Grant AF-AFOSR-1177-68   Contract 
Af-AFOSR-1177-bb. Kä Cahxto Observ., La I'az. Bolivia   1966 

VES1AC 15,325 VU ^^r^Tf^   (1, inStalla,i0" 0f the P— Acous- 
tic An ay.   (to low level of seismic noise present in the lon.-oeriori 

IntolirV' "" Pe.neaS SeiSmiC Array '—"ded inst'a la ion in Bolivia of an acoustic array of microbarographs able to reniste. 
infrasomc pressure disturbances of the atniospl ere    Results cf »re 
hminary studies of terrain and meteorological'conditi^-e g vT' 
Training of personnel, calibration of microbarographs  airliftinj« " 

mentioned   (2) the off.cial dedication of the installation is described- 
Si spectral analysis of acoustic records is considered: (^deteS 

dlscHbec!" ■S"n   S      deSCribed: "^ (5) a,, aU,0ma,k■ c"--elli is 

FERNANDEZ. LM.   Variations in Amplitude of Short-PerinH p Waves 

l^moVo4 VU and d
Te,^I;irbli°;l'laH1,,1HUd

1
eS ?' P WaVeS genera,ed * 12 'eleseisms and detected by standardized short-period vertical instruments are 

7^   V/" refUltS are related to ,he local "2 regional geology o   H» site.   Stations located on sandstone have an average am„mude 
a most two times the average amplitude of stations located Ö   in rusive 
gneous and metamorphic rock.   Stations located on limestone have 

amplitudes 1.2 times higher than stations on igneous intrusive Td 
metamorphic rock.   Variation of amplitude by a factor of 2 fJr s ations 

So^irK/is o7r aitho-h 85'^of ,he st^"s 

FIljS
S J" RM

 0!LEstimgti"U Explosive Source Parameters at Teleseismic 

VESIAC 20 2«« v„ WWSW. Lincoln Labs.. M. I. T., Lexington, Mass., 1970 

AD 709 767 .      t ^ *?' been nlade of the «"ort-period spectra of five pre- 
sumed explos.ons recorded at five arrays.   An at empt has been m .do 
to relate contrasts in spectra of different events, record^ at the   ame 
site, to source size; and contrasts observed at different arrays for, 
given event  to the earth's attenuative properties.   HaskeU's model 
for the explosion spectrum was fitted to each event individual Ser 
corrections for instrument response and various ex.i, tiäf ittenua 
t.ons.   At a single array, that attenuation which allolei the   itted 

örT t
e,:nl0 T' *S

t
dictaM ^ *» "^' was chosen ll he correct 

r^eJ t ,    H       Ua  ^ eStiniated t0 eaCh array- the s"ect'-a ob- 
JSot ;lrrayS f0r a Sinele event are fitted to a source model 
simultaneously.   In most cases the individual and simultaneous fit ing 
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schemes yield reasonable values for the source parameters.   Haskell's 
model and the estimated attenuation parameter for a central Asia to 
LASA path apparently explains a trend in short period spectral ratio 
measurements as a function of magnitude. 

FINK. D. R., R. S. DAHLÜERÜ, Studv of LASA Data Links, Rept. No. ESD- 
TR-67-221, Contract AF 19(628)-6141, Philco-Ford Corp., Blue Bell, 
Pa.. 1967. 

VESIAC 16,376 VU 
AD 653 223 

Investigation has been directed toward the utilization of data links 
for dissemination of seismic information from the Montana   LASA to 
the scientific community.   Methods and equipments are readily avail- 
able for providing an essentially on-line seismic data link between 
LASA and potential data users.   Analog and/or digital data trans- 
mission appears feasible, and relative requirements and costs per 
data channel have been detailed.   As a result of the study, it is 
recommended ti.at a teletype station bulletin be made available lo 
those desiring it.   It is also recommended that consideration be given 
to providing a data transmission facility at the Montana LASA Data 
Center so that data can be transmitted directly to interested users. 

VESIAC 8128 F VL' 
AD 441 592 

FISHER, R. L., A Study of Magnitude Determinations from Worldwide 
Data, VESIAC Rept. No. I4T0-71-X, Contr. No. SD-78, Univ. of Mich., 
Inst. of Sei. & Tech., Ann Arbor, Mich., 1964. 

One of the objectives of Texas Instruments' contract for World- 
wide Collection and Evaluation of Earthquake Data is the study of the 
recent seismicity of the earth, based on smaller-magnitude shocks. 
Magnitude data for most areas are quUo incomplete except above 
M B 6.0, and, cor sequently, calculation of lower magnitudes was a 
necessity.   It was found in collecting data from a total of 150 stations, 
that the instrumentation varied widely in type and quality.   Also, it 
was decided that all magnitudes would be reduced to Richter's 
scale. 

VESIAC 12,624 VU 

FISHER, R. L., Worldwide Collection and Interpretation of Earthquake 
Data (Special Rept. No. 1), Reevaluation of Seismicity for 1960 and 
1963, C-104-65, Texas Instr., Inc., Dallas, Texas, 1965. 

In this report are data having to do with annual earthquake re- 
currence, perhaps the most Important contribution of seismicity 
studies to VELA UNIFORM.   The 1960 and 1963 seismicity data have 
been extensively reviewed.   In this review:   (a) previously published 
data are revised and corrected; (b) data are prepared for comparison 
with 1964 seismicity as well as combination with the 1964 data to 
allow further statistical analyses to be performed; and (c) interpreta- 
tions of the 1960 and 1963 data are modified, revised, and supple- 
mented. 

VESIAC 17,294 VU 
AD 665 015 

FISHER, R. L., Worldwide Collection and Evaluation of Earthquake Data, 
Terminal Report, Contract No. C-104-65, Texas Inst., Inc., Dallas, 
Texas, 1967, 

This report discusses work performed from 28 April through 15 
October 1966.   During that period, the hypocenter and magnitwie 
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programs were tested and then used to process January 1964 data. 
Analysis of magnitude residuals indicate that patterns of residuals 
exist and might be used to infer source mechanisms. 

The ratio of maximum P to Pn amplitudes is a function of distance 
with maxima generally between 300 to 750 km.   Considerable variation 
from station to station leads to the conclusion that mb is currently 
unreliable when based on data recorded less than 1000 km from the 
source. 

VESIAC 7476 VU 
AD 605 272 

FISHER, R. L., R. G. BAKER and R. R. GUIDROZ, Worldwide Collection 
and Evaluation of Earthquake Data, Final Report on Evaluati^T^f— 
IJfbUJieismicUy, Contract AF 19(604)-Ü517, Texas Inst., Inc.. Dallas 
Texas, 1964^ 

This is a study of the geographical distribution of world-wide 
level of seismic activity for 1960.   The information can be used to 
delineate areas in which earthquakes of comparable size to nuclear 
explosions occur, and also to provide estimates of the annual numbers 
of these events.   Five objectives of the study are presented, as well 
as a description of several presemation methods used to provide a 
comprehensive view of seismic activity.   Data from 61 seismograph 
stations were processed and more than 4000 events of magnitude 3.0 
and greater were investigated.   Include^ is the information gathered 
from these investigations.   One main conclusion:   1960 was highly 
seismic as compared to the average year pictured by Gutenberg and 
Richter. 

VESIAC 9387 VU 
AD 454 572 

FISHER, R. L. and R. GUIDROZ, World Wide Collection and Evaluation of 
!r'?.r!!T.a!te SSS Evaluation of ^W Scismicity. Final Rent.. Contrart 
At l»(bu4)-öim, Texas Instr., Inc., Dallas, Texas, 1964; 

Seismic activity in 1963 is documented and compared to 1960 
and other years.   Other studies undertaken over the past three years 
are reviewed and summarized.   The worldwide level of seismicity in 
1963 is shown to have been considerably lower than in 1960    Com- 
parison with Gutenberg and Richter's (1954) data shows 1963 seismic 
activity about average with respect to total Miocks Ms greater than 
or equal to 6.0.   However, more shocks in the range 5.0 greater than 
or equal to Ms less than 6.0 were recorded in 1963 than predicted by 
Gutenberg and Richter (1954).   Epicenter maps are included; a seis- 
micity map is included.   Some 4800 events are listed.   Computed and 
published magnitude data are included in the lists. 

VESIAC 19,310 VU 

FEX, J. E., Development of LP Wave Discrimination Capability Using LP 
Strain Instruments, Quarterly Rept. No. 2, 1 October to 31 Dec   1968 
Rept. No. TR 69-6, Contract VT/8706, F33657-69C-0121, Teledyne 
Indust., Inc., Geotech Div., Garland, Texas, 1969 

The development of a design for a strain-lnertial seismograph 
complex is progressing according to schedule.   Signals will be detected 
in four passbands (periods are the 40 dB down points):   long-period 
(5 to 250 sec), ultra-long-period (25 to 3000 sec), short period (0.05 
to 4 sec), and broadband (permanent displacement to 1 sec).   In the 
long-period passband, the moving coil system will have a sensitivity 
lower than the microseismic activity in a New Mexico mine and will 

245 



— WILLOW   RUN   LABORATORIES 

VESIAC 19,915 VU 
AD 861 245 

not clip wttt an M       6.0 earthquake at 30 *»   The ultra-lonK-period 
and broadband res,x,nses will utilize the stability of strain seismographs 
to obta.n data for studying diaKnoStic information at longer periods 
The laboratory model of the moving coil technique is being built      " 
No.se spectra tests on the seismic amplifier suggest that more ^re 
m the co.l will .mprove the signal-to-noise ratio.   The direct-current- 
variable capacitance technique design tests confirm the feasibility 
of the method; a laboratory model is being designed and built.   Invar 
tub.ng «ill be used for the strain rod with a three point taut wire 
suspension.   A mine near Phoenix, Arizona, has been selected   rec- 
ommended to the Project Office, and approved by the Project Officer. 

FDC, .1. E.. Development of LP Wave Discrimination CgMMUtv Using LP 
Strain Instrume.its. Quarterly Rept. No. b, 1 July to 30 September 
1969, Rept. No. TR 69-50, Contract VT/8706, F33657-69C-0121 
Teledyne-Geotech. Garland, Texas, 1969 

The final engineering model design of the strain/inertial complex 
is almost complete.   About 90 percent of the fabricated, purchased 
and government furnished equipment is on hand.   Installation of the 
instrumentation has begun in parallel with the mine completion    The 
two rwordtng vans arc on site.   Power is installed.   Telephone ser- 
vice is expected soon.   Some short-period inertial seismograms have 
been recorded at magnifications in excess of 500K.   Until blastlna is 
complete on the second horizontal tunnel and until excavation hti 
reached sufficient depth on the winze, potential damage to the venli- 
latlon tubing will limit sustained effort to install the first horizontal 
strain se.smometer.   With inadequate ventilation, personnel experience 
severe headaches.   Plans are being prepared for instrument tests 
and evaluations to be conducted as the instrumentation becomes opera- 

VESIAC 20,217 VU 
AD 869 214 

HX, .!. E., Dayetopment <rf LP Wave Dtacrtmlnatton Capability Using IP 
Strain In8trumentBT Quarterly Rept. No. 7, 1 Jan. to HI March 1870 
iwpi. no. 7U-I7, Contract VT/8706, FS3657-89C-012]   Teledvne-   ' 
Oeotech, Garland, Texas, 1970 

The mine preparation was completed by 2 February.   Because 

blfoTn ' /n^o8, Ule minP modlfica"on »«bcontract was terminated 
before the full 40 m depth was reached.   The vertical strain seismo- 
meter will be mounted in a 39-1 2 ft hole - IG ft up and 23-1   > ft 
down.   The mine has been inspected and approved by the Office of the 
itate Mine Inspector.   Preliminary recordings have led to several 
conclusions.   The mine must be sealed to attenuate effects of air 
pressure fluctuations.   The strain seismometers must be insulated 
to achieve optimum performance.   A "curing time" of some duration 
is necessary for extreme high-magnification operation.   Spurious 
dKslurbances resulting from disturbance of the mine during mine 
modifications and installation are decreasing with time.   The noise 
background on the preliminary recordings is not electronic instrument 
noise.   The strain seismographs respond well to earthquake signals. 

FDC. .1. E. and J   R. SHERWIN, Dovelopmenl of LP Wave Discrimination 
Capabihty tsing LP Strain Instruments. Ounrte.-lv Ri50o~rT~ 

ro'A nio,   iT lnf>9' Rcpl- No- TI? 69"-«. Contract VT 8706, F33657. 
b9C-012], Teledyne-Geotech Co., Garland, Texas, 1969 
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VESIAC 19,828 VU 
AD 859 128 The development of a design for a three-component strain/inertial 

complex ,s almost complete.   The moving coil-permanent ma^eUect 
mque has been selected for the primary transducer.   Noise tests on 
the preamplifier demonstrated that usin« more turns of wire in the 
coil will Kive a 1.8 sipial-lo-noise improvement at periods longer 
than 20 sec without affeclinK the si^al-to-noise ratio at shorter 
periods.   Based on microseisms at Las Cruces, New Mexico  the 
ground motion signal will be larger than instrument noise at periods 
shorter than 90 sec and instrument noise will be larger at longer 

VESIAC 20.083 VU 
AD 865 282 

FDC, .1. E   -wl .    T. SHERWIN. Development of LP Wave Discrimination 
Capability Using LP Strain ¥islrunients, Uiarterlv Rept   Nn  ft   | 
9?*oher PWToll December 1^69, Rept. No. TR 70-5   Contract VT 

Texas'L3?""690-0121, ^^ ^ 1nC- ^echD^ cud. 

The engineering model design of the strain inertial complex is 
complete.   The engineering model of the optical displacement trans- 
ducer has been built and tests indicate that the design goals can be 
met.   The short-term noise level is 3 >  10-9m rms.   Progress in 
preparation of the mine has been slow.   The 55 deg a/.imuth hori- 
zontal tunnel is complete.   The 325 deg azimuth tunnel is complel- 
except for mounling holes for the instruments.   The win/e has been 
excavated down 20 ♦ 2 ft.   The fabrication of all equipment I. com- 
plete except two displacement transducers.   The second and third 
magnets have been received with stabilized flux of 1.187T and 1 180T 

SLl!   f" •;'•! ronV0llS 0n ,iand Win *iVe "-»"«ducer generator con-     " 
slants of 33.000 V m sec and 37,300 }' msec.   Installation is pro- 
giess.ng In parallel with completion of the mine.   The following seis- 
mographs have been installed and lest recordings have been made 
Kt the corresponding magnifications given for X10 view of 16-mm 
\nZ   f °r

r,-period iner,ial " 500K at 1 sec; long-period inertial - 
100K at 28 sec will, 6 sec notch   20K without notch; 55 teg a/.imuth 
honzontal strain - 1.4 mm, W'U s,railI.   Tlui strain ma^in(,a)ifu 

will be increased after the mine is scaled and the seismometer r 
insulate.L   Numerous strain relief pulses were recorded several nours 
before ■ 4 kg rock fell from the mine wall.   Single and dual pulses 
Of strain have been recorded for local events (S-P time 11 to 13 sec) 
shortly after the P arrival and before the S arrival.   Multiple strain 
pulses have been recorded in the latter part of a teleseism c surface 

VESIAC 20,392 VU 
AD 875 027 

FIX, .1. E    and J   R. SHERWIN, Development of LP Wave Discrimination 
Carabtltty Using LP Strain Instruments. QuiüncTlTTteHFNTin  

^r'mofVT. 1970^ Rept- N"- tR 70-29- C"n,rac, VT,8706, F33657- f)9C-0121, Teledyiie-Geolech, üarland, Texas. 1970 

Progress during the second quarter of 1970 is reported.   Magnets 
and coils on the LP inertial seismometers were returned to a standard 
configuration to match the strain response.   A low-pass filter on the 
mpul to the strain preamplifier has limited amplifier saturation from 
arge signals out of the passband.   The mine seal has been improved 
o a 4 hour time constant.   Three methods of obtaining system trans- 

fer functions from special test data were investigated. 
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VESIAC 20,459 VU 
TexaS( 19

C
7Ö'      ledyne ^^ InC- Geotech D"^ Garland, 

Progress during the third quarter of 1970 is reoorted    Th» ^ 

VESIAC 18,533 VU 

i|)ectral Analysis with a Convolver 
Cn Ä iA   TTn     o 11   : r-s—TT -■ } 

FK, J. E. and W, TUCKER, Rapid 

VESIAC 15,323 VU 
AD 646 207 

VESIAC 18,507 VU 
AD 671 961 

FLE?!:;hP^I
L;, ^f^BUL (A Fast Automatic Station nulletin (Program) 

Tech. Note 19(87-^, Rept. NoTESD-TR-^^rir-cBntr-tct AF QK— 
5167, L.nColn Lab.. Mass. Inst. of Tech., Lexing^S 

parameters automatical     iS^JZVffiFJSJSl ^^ 

PI*TÄi iVl Wnrw ^ A"al-^i^!^Le' Tecl>. Note, Rept   Nos iKbö-191, TN6ö-14, Contract AF   (i/fi^fl^ cue,   ,. ' 'wiJl- ™'"' 
Lexington, Mass., 1968 "JW^WT, Lmcoln Labs., M. I. T., 

detecUon ' SOnosram aeration and automatic event 

"^^«ssssr 
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VESIAC 10,320 VU 
AD 460 632 A FORTRAN computer program has been written to associate 

nnI.^ICKPnSc ^riValS at a number of Nation«, with epicenters re- 
ported by U. S. Coast and Geodetic Survey, and to identify up to 23 
phases.   Criteria used to identify these phases are listed"    The pro- 
gram was developed to automate phase identification for the monthly 
earthquake bulletins of the five VELA UNIFORM seismological öb- 

VESIAC 7739 VU 
AD 437 957 

FLINN, E A.. Confidence Regions and Error DeterminaMnns for Seismic 
Event Location, Contr. No. VT/2037. AF 33(657)-l2447. United Elec- 
troDynamics, Inc., Pasadena, Calif., 1964. 

Pvnn^^nHT^ L' a diRita! comPuter Program written to locate seismic 
events and to determine the standard errors and point confidence 
regions for the focal coordinates.   Results of analyses of 13 nuclear 
explosions in Nevada show a mean computed depth of focus of 39 plus 
or minus 2 kilometers.   Included is a discussion of the displacement 
of the computed epicenter from the known epicenter.   Also discussed 
are linearized point confidence regions for latitude and longitude 
winch were computed for all events, and the exact confidence regions 
that can be constructed for the focal coordinates.   The axis ratio 
and orientation of the confidence region for latitude and longitude 
depends only on station distribution in distance and azimuth around 
the epicenter. 

VESIAC 19.160 VU 

FLINN. E. A.. A Theoretical Discussion of Optimum Multichannel Filter 
22SS«. Set. Kept.. Hept. No. 227, Contract VT 6702. F3365T^C^~ 
0945, Teledyne Indust., Inc.. Alexandria, Va., lOoö 

Tht design equations for both single channel and multi-channel 
optimum least-squares ("Wiener") filters are derived and discussed 
Specific examples of such filters are presented: for example, inverse 
filters, signal/noise ratio enhancement filters, prediction filters 
and maximum-likelihood filters.   The single-channel and multichannel 
Levmson recursion algorithms for solving the design equations are 
discussed. 

VESIAC 8386 VU 
AD 443 976 

FLINN, E. A. and W. C. DJSAN, Table^of Zeros and Weight Factors for 
the Zero OrderJ.aguerreJ^olyipm^ürrrom'The 3rd to theTüütFDe- 

1964. 
United ElectroDynamics, Inc.. Pasadena, Calif. 

Sec ion I of this report describes the numerical methods suitable 
for machine computation of both direct and inverse Fourier transforms 
from the Laguerre expansions.   Section II presents tables of the zeros" 
and the weight factors for the zero order Laguerre polynomials 
necessary for numerical expansion of transients in Laguerre series 
The tables give the zeros and weight factors in double precision for" 
all Laguerre polynomials of degree 3 to degree 100. 

FLINN. E. A.. R. A. HARTENDERGER. D W MC COWAN. The Crosswise 
Sum Method for Maximum-Likelihood Filtering of LASA Seismograms 
Scientific Report No. 150, Contract VT 6702. AF 33(6571-15919, Tele"' 
dyne Industries. UED Division, Alexandria, Va., 1966 
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VESIAC 14,641 VU 
AD 485 031 L 

Two earthquakes, (10 November 1965 and 25 November 1965). wore 
processed and analyzed using the "crosswise sums" method.   First, 
25 traces are formed each the phased sum of 21 prefiltered subarray 
traces, (one from each subarray) and then the set is maximum-like- 
lihood filtered.   The final outputs from the maximum-likelihood filter 
are 1.5 to 4 db down in S/N from the phased sum of all of LASA.   The 
signals are remarkably similar on these 25 crosswise sum traces; so 
much that the symmetrical maximum-likelihood filter introduced lio 
precursor. 

VESIAC 16,656 VU 
AD 629 739 

FLINN, E. A., R. A. HARTENBERGER, and D. W. McCOWAN, An Example 
of Maximum-Likelihood Filtering of LASA Seismngrams. Contract  
VT/6702, AF 33(657)-15919, Teledvne Industr., Inc., Birth Sei   Div 
Alexandria, Va., 1966. 

Realizable maximum-likelihood filtering was compared to time- 
shift-and-summation (phased summation) as an array processing 
procedure, using records from a single earthquake made by 398 seis- 
mometers at the Montana Large Aperture Seismic Array (LASA). 
The records were prefiltered to eliminate long-period microseismic 
noise.   Within a single subarray (seven kilometers diameter), the 
maximum-likelihood filter improved signal-to-noise ratio approxi- 
mately 5 db more than the phased sum.   As a method for combining 
subarray outputs there was no significant difference between the 
maximum-likelihood filler and phased summation.   Approximately two 
hours of CDC 1604-n machine time were required to calculate the 
maximum-likelihood filter for each 19-channc 1 subarray. 

VESIAC 14,640 VU 
AD 485 030 L 

FLINN, E. A., R. A. HARTENBERGER, and D. W. MC COWAN. Maximum- 
Likelihood Filtering of LASA Noise Seismograms, Scienlific" Report No 
149, Contract VT 6702, AF 33l657)-15919, Teledvne Industries, I ED 
Division, Alexandria, Va., 1966. 

Realizable and symmetrical maximum-likelihood filters, two sec 
long and based on fitting intervals consisting of 75, 150, 180. and 300 
sec of both raw and bandpass filtered inputs, were computed using 
seismic noise recorded during the night of 25 March 1966, by 19 sen- 
sors in the AO subarray at the Montana LASA 

Depending upon the nature of the input data (raw or prefiltered), 
the symmetrical filler is 1 to 5 db better than the corresponding 
realizable filter, but its output appears to be approximately 180 deg 
oul-of-phase with its realizable counterpart, 

VESIAC 14,639 VU 
AD 489 029 L 

FLINN, E. A., R. A, HARTENBERGER, and D. W. MC COWAN, Two Ex- 
amptea of ^faxtnwm-LtkelUycri Filtering of LASA Seismograms, Act. 
Report No, 141?: Contract VT 6702, AF WeSTTTTsOHirTeredyne iiidus 
UED Divisum, Alexandria. Va., 1966. 

Reriizable and symmetrical maximum-likeliliood filtering was 
compared to limeshifl-and-summath.ii (phased summation) as array 
processing procedures, using roCORia from two earthquakes made by 
seismometer,- at the Montana LASA.   The records were prefiltered 
to eliminate I,-P noise.   Within a single subarray. the maximum- 
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likelihood filter improved the S/N approximately 2 db more than the 
phased sum, if the noise was measured outside the fitting interval.   As 
a method for combining subarray outputs there was no significant 
difference between the maximum-likelihood filters and phased summa- 
tion.   Complexity factors over subarrays and over LASA were computed 
for one event and compared with those computed from three additional 
events and three shots. 

FLORES-CALDERON, J. L., Average Travel Time for the Iberian Region, 
Sei. Rept. No. 25, Contract AF 61(052)-657. Instituto Geografico Y _ 

Catastral, Madrid, Spain, 1968. 

VESIAC 18,329 VU Using travel time and epicentral distances for 84 earthquakes 
(1961-66) recorded at Spanish stations, a linear adjustment has been 
made by least square method, attaining velocities as follows:   Pn = 
7.83, Pb = 6.49 and Pg = 5.56, through the Iberian Peninsula region. 

FORBES, C. B., R. OBENCHAIN, and R. MC LAHORE, The LASA Signal 
Acquisition System, Contract:   VT/5071, AF 33(657)-14104, Teledyne, 
Inc., UED, Alexandria, Va., 1965. 

VESIAC 13,858-A VU This discussion of the LASA Signal Acquisition System empha- 
AD 648 415 sizes the appearance and operational characteristics of the system, 

with only casual reference to the process of installing the system. 
It is shown that advantage was taken of all opportunities to minimize 
maintenance requirements on the signal acquisition system while 
permitting ease of access for experimentation and adjustment. 

FRANCI.S, G. F., Tonto Forest Seismological Observatory. Spec. Kept. No. 
5, Contract VT/Ü7U, AF 33(657)-7747, United ElecTFSDynamics, Inc., 
Pasadena, Calif., 1962. 

VESIAC 9569 VU The report describes progress through July 31 on the installation 
AD 609 538 of a 21-elcmcnt crossed linear array, one line of which is pointed in 

the direction of the Nevada Test Site. At the time of the report, a de- 
scription of instrum?ntation, calibration and damping, and most of the 
installation procedures was possible since this work was nearly com- 
pleted. All that remained to be done were the final preparations, such 
as the installation of tape recorders and completion of calibration and 
covering. A chart of grid coordinates is provided, but no further in- 
formation about the aims of the project. 

FRANCIS, G. F., and A. M. RUGG, TFSO Evaluation Tests, .T-M Seismom- 
eter Special Report No. 12, Project VT/070, Contract AF 33(6571-7747, 
United ElectroDynamics, Inc., Pasadena, Calif., 1964. 

VESIAC 10,284 VU Tests described in this report, using the shake table at TFSO, 
AD 454 257 concern procedures for determining the calibration coil meter con- 

stant, 0, and for computing magnification of seismographs by the 
sine wave calibration method.   These procedures are applicable to 
the calibration of the Johnson-Matheson (,T-M) seismograph and are 
followed at TFSO.   Eight studies, which form part of the experiment, 
are discussed, in reference to a preliminary study which was made 
to determine the calibration constant, applicable to weight-lift cali- 
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bration, and a more thorough study, in which measurements were 
made at nine values of seismometer damping using three galvanom- 
eters having natural frequencies of 1.4, 3, and 5 cps. 

VESIAC 15,915-S VU 

FRANK, F. C, Introduction to the Discussion on Source Mechanisms 
Kept. No. 7ÖÖ5-1-X, Contract DA 49-083 OSA-3ia7, SD-78, Univ! of 
Mich., Inst. of Sei. & Tech., Ann Arbor, Mich., 1967. 

A review of work which has been done on faulting mechanics it, 
presented. 

VESIAC 19,402 VU 

FRANKOWSKI, D. E., LASA Data Service Report. Quarterly Rept. No. 7, 
1 October 1968 to 31 December 1968, Contract F44620-67C-0075' 
Teledyne Indust., Inc., Alexandria, Va., 1968 

This is the seventh quarterly report issued by the LASA Data 
Service and covers the work performed from 1 October 1968 throueh 
31 December 1968. 

The LASA Data Service (LDS) was established In March 1967, to 
make LASA data available to all interested users.   The LDS has been 
expanded to include the Norwegian Seismic Array (NORSAR) and to 
serve as a repository of digital infrasonic data collected from a world- 
wide network of stations. 

VESIAC 19,675 VU 

FRANKOWSKI, D. E., LASA Data Service Rept., Final Rept., 1 April 1968 
to 31 March 1969, Contract F44620-67C-0075, Teledyne Indust., Inc., 
Alexandria, Va., 1969 

This report summarizes the data serviens which the LASA Data 
Services contract can perform for interested users, plus a summary 
of the data services which were performed for individual users during 
the applicable period. 

VESIAC 16,668 VU 

FRANKOWSKI, D. E., F. A. KLAPPENDERGER, Travel-Time Anomalies 
at LASA. Contract AF 19(628)-r)167, 
Div., Alexandria, Va., 1967. 

Teledyne Indus!., Inc., Earth Sei 

World-wide average travel-time curves are inadequate to permi. 
optimum phasing of leleseismic signals.   Phase alignment corrections 
in the form of station relative travel-time anomalies of LASA, based 
on approximately 570 events, are presented. 

VESIAC 16,082 VU 
AD 655 109 

FRANKOWSKI, D. E., A. L. KURTZ. R. D. MIERLEY. and P. A. SANTIAGO. 
Signal and Noise Responsiveness at LASA, Contract AF 19(628)-5167, 
Teledyne Industries, Inc., Earth Sei. Div., Alexandria, Va., 1967. 

Signal and noise responsiveness at LASA are presented.   Signal 
responsiveness is given as peak-to-peak measurements.   Noise re- 
sponsiveness is given as spectral estimates in various frequency 
bands. 

252 



WILLOW   RUN   LABORATORIES 

VESIAC 10,585 VU 
AD 617 122 

FRANTTI, G. E., Investigation of Short-Period Jeismic Noise in Major 
Physiographic Environments of Continental U. S., Rept. Nos. 4711- 
22-F 5178-47-T, Contract Nos. AF 19(6261-200, AF 49(638)-1170 
Univ. of Mich., I. S. T., Ann Arbor, Mich., 1965. 

Measurements of spectral density levels of short-period seismic 
noise are obtained for points distributed throughout the continental 
U. S. and for a few non-North American locations.   Noise amplitudes 
and gradients in the far field correlate on a regional basis with major 
physiographic provinces, as revealed by iso-particle-velocity con- 
touring.   The ensemble of space and time samples of noise is exam- 
ined to illustrate the average spectrum and dispersion for three 
orthogonal components of ground-particle velocity in the range 0.25 to 
100 cps.   Presented are probability distributions of noise amplitudes 
based on a collection of space averages.   The ratio of horizontal to 
vertical noise amplitude (H/Z) is discussed. 

VESIAC 7721 VU 
AD 437 784 

FRANTTI, G. E. and L. A. LEVEREAULT, Investigation of Auditory Dis- 
cnmination of Seismic Signals from Earthquakes and Explosions  
Final Kept., Contr. No, AF 49(638)-1079, Univ. of Mich., Inst. of' 
Sei. & Tech., Ann Arbor, Mich., 1964. 

Magnetic tape recordings of short-period seismic signals from 
approximately 200 earthquakes and explosions were time-compressed 
by a factor of up to 512 to shift frequencies to the audible range. 
These seismic data include the inhomogeneities introduced by sub- 
stantial variations in the locations of sources and receivers (world- 
wide), propagation path length (32 to 7000 km), and source magnitude 
(M - 0.5 to M = 6.5).   Subjects were trained with a representative 
set of the "seismic sounds."   Auditory experiments were conducted 
to determine the ability of the human auditory system to distinguish 
between seismic signals from earthquakes and explosions.   Results 
suggest that a trained listener can identify approximately two thirds 
of the seismic sounds. 

VESIAC 7135 VU 

FUCHS. K., "Crustal Structure of the Western Alps According to Seismic 
Rcfractio. Measurements," Gerlands Beitr. Geophys. Vol 72 No 3 
pp. 149-169. 1963. (Translated frmn German). CömFict SD-78.' 

The interpretation of the seismic recoMs which were obtained 
in the course of international experiments carried out in the western 
Alps between 1956 and 1960 led to the follow mg results' 

a) The top of the basement rock characterized by a velocity of 
6.0 km/s is found at a relatively shallow depth everywhere: 

b) At the edge of the Po plain, the Ivrea discontinuity sharply 
outlines the upper boundary of a dense liody of basic rock which is 
responsible for an important positive gravity anomaly; 

c) The isobaths of the Mohorovicic discontinuitv could be delineated. 
They demonstrate that there is a root below the Alps.   The vast zone 
where the Mohorovicic discontinuity reaches to greater depths coin- 
cides with the alpine Piedmont zone, i.e., with the "great alpine fosse." 
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FUENZALIDA, ,1., Attenuatu ti of Seismic Waves in the Earth's Upper Man- 
Ue, Tech. Note, Contrac   AF 19(628)-5981, General Atronics Corp., 
Philadelphia, Pa., 1966. 

VES1AC 17,628 VU A sun^estion by Dr. Eugene Herrin that the largo discrepancies 
AD 823 044 in the measured spectra from LONGSHOT might result from low Q 

regions in the earth's upper mantle prompted ■ orief study to discover 
whether it is possible to determine the existence of such layers using 
the spectra of the P and pP phases of deep earthquakes.   This technical 
note describes the results obtained to date. 

GALAKTIONOV, A. B., "Density of Sedimentary Rocks of the Ustyurt." 
Prikladnaya Geof., No. 23, pp. 127-135, 1959, (Translated from Russian), 
Contract SD-78. 

VESIAC 11,996 VU In recent years a large number of gravimetric studies has been 
carried out in the Ustyurt Plateau and in the adjacent regions.   How- 
ever, the lack of data on the physical properties of rocks which make 
up the geological structure of this large territory complicates the 
quantitative interpretation of the geophysical material.   This work is 
an attempt to fill this gap.   It is based on materials obtained by the 
laboratory of physical properties of the VNHGeofizika in connection 
with the study of rock specimens collected by the party of the idsti- 
tute from the western slope of the Ustyurt on the Kugusem-Karamainsk 
anticline. 

GALANOPOULOS, A. G., Aftershock Sequences and Cruslal Structure in 
the Region of Greece, Sei. Progress Rept. No. 8, Contract AF 61(052)- 
803, Natl. Observ. of Athens, Athens, Greece, 1967. 

VESIAC 16,(548 VU This report presents results of work accomplished in the first 
AD 652 516 three years of the contract and describes the work now in progress. 

Included in the report are papers on (1) a study of the increase '■* 
earthquake activity in the Cremasta Lake region and (2) an invco.iga- 
lion of the seismotectonic regime in Greece. 

GALANOPOULOS. A. G.. The Earthquake Activity in the Physiographic 
Provinces of the Eastern Mediterranean Sea. Sei. Interim Rept. No. 
11, Contract AF 6U0ri2)-803, Natl. Observ, of Athens, Athens. Greece, 
1968 

VESIAC 19,041 VI An individual feature of the Eastern Mediterranean is the steady 
AD 676 657 association of shallow and intermediate foci In a narrow zone of about 

3° width.   This and the unilateral distribution of epicentres indicate 
that the history of the Mediterranean Ridge is not similar to that of 
the Mid-Oceanic Ridge.   There are reasons to believe that the median 
ridge might be a less developed zone of underthrusting.   The rarefying 
of the epicentres along the ridge, the differing texture of the surface 
south of the crest and the abrupt cessation of the earthquake activity 
southwards of the ridge speak in favor of the notion. 

GALANOPOULOS, A. G., "The Seismicitv of the Island of Chios," Gcrl. 
Beitr. Geophys., Vol. 63. No. 4, pp. 253-264, 1954, (Translated from 
Gorman), Contract SD-78. 
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VESIAC 9192 VU After a brief report of the geological structure of Chios Island 
and the Peninsula of Erythrae, a summary of the seismic effects of 
all damaging shocks on Chios Island known since 1389 is presented. 
A critical discussion follows concerning the distribution of the effects 
of the last disastrous earthquake of July 23, 1949 and of the foci of 
all major earthquakes.   Finally, the presence of at least two foci near 
Chios Island is noted, one in the Chios Straits, near the SE coast of 
the island, and the other close to the NW coast of Oenoussae Island. 

GALANOPOULOS, A. G., and N. D. DELIBASIS, The Seismic Activity in 
the Cyprus Area, Sei. Rept., Contract AF 61(0r)2)-803, Natl. Observ. 
of Athens7 At liens, Greece, 1965 

VESIAC 19,046 VU This report contains information on the surface geology of Cyprus, 
AD 662 451 the geological structure, history of earthquakes and a table of earth- 

quake shocks in the area of Cyprus. 

GALANOPOULOS, A. G., B. C. PAPAZACHOS, Aftershock Sequence and 
Crustal Structure in the Region of Greece, Annual Summ. Rept. No. 1, 
Contract A7 61(052)-803, Natl Observ. of Athens, Athens, Greece, 1965. 

VESIAC 14,683 VU This report describes the progress made in studies concerning 
AD 627 616 the crustal structure in southeastern Europe, aftershock sequences, 

and seismicity.   Sites for four seismograph stations have been selected 
and most of the instrumentation has been purchased, 

GALANOPOULOS, A, G., B. C. PAPAZACHOS, Aftershock Sequence and 
Crustal Structure in the Region of Greece, Annual Summ, Rept. No. 
2, 1 June 1965 toTTMay" 1966, Contract AF 61(052)-8n3, Natl Observ. 
of Athens, Athens, Greece, 1966. 

VESIAC 14 958 VU This report gives a summary of the work performed and a dc- 
AD 652 516 scription of the major accomplishments under terms of the contract, 

during the period June 1, 1965 to May 31, 1966,   The studies sum- 
marized include:   (1) Crustal Structure in Southeastern Europe,   This 
work falls into two categories; a study of crustal structure by using 
travel times of P waves, and a study of crustal structure by using 
dispersed wave data: (2) Aftershock Sequences.   The foreshock and 
aftershock sequences of all the major shallow earthquakes that occurred 
in the region of Greece from 1926 till 1964 have been investigated,   nd 
are discussed: (3) Installation of New Stations and Instruments: and 
(4) Research Planned. 

GALANOPOULOS, A. G., and D. C, PAPAZACHOS, Aftershock Sequences 
and Crustal Structure in the Region of Greece. Final Sei. Rept., Con- 
tract AP 61(Ö52)-ÖÖ3, Natl, Observ. of Athens, Athens, Greece, 1969 

VESIAC 19,807 VU This paper summarizes the research work accomplished over 
AD 693 323 a five year period of the contract with the Air Force.   Six new stations 

were installed in appropriate sites in the region of Greece. 

A study was made of the distribution in time and magnitude, the 
strain release churacteristics and other properties of the aftershock 
and foreshock sequences 1) of all shocks of M>5.9 which have occur .-ed 
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in Greece between 1911 and 1968, and 2) of smaller main shocks 
which occurred between 1957 and 1967. 

Some basic crustal and upper mantle properties in the region of 
Greece were determined by using travel times of body waves and 
dispersion properties of surface waves. 

The relation between the water loading of t vo artificial lakes and 
the earthquake activity in foreshocks or swarm of shocks triggered 
by this anamolous change of fluid pressure was investigated. Seis- 
micity and problems of Geotectonics in connection with results de- 
rived from the study of crustal structure and aftershock sequences 
was investigated. 

The technical work performed, t,ie research work accomplished 
and the research work in progress are all summarized. 

GALAT, G., and R. SAX. Horizont il Array Response of Several Wave- 
number Analysis Methods. Sei. Rept., Rept. No. 244. Contract VT/970( 
F33657-69C 09i3. Teledyne Indust., Inc., Alexandria. Va., 1969 

VESIAC 20,260 VU In this report we evaluate the performance of a small array as 
AD 870 768 regards detection and identification of signals in frequency-wavenum- 

ber space.   A two dimensional array is phased to form a one-dimen- 
sional array oriented in the direction of simulated signals.   Signal 
discrimination is tested by varying the amplitude, velocity, frequency 
content and back azimuth of these generated signals.   Illustrations of 
f-k and k , and k   spectra plots show that, using a small array, neither 
the standard nor^he high resolution frequency-wavenumber analysis 
can successfully detect small P-waves in ambient P-wave noise.   It 
is concluded that current f-k analysis techniques when used on data 
from small arrays can easily produce misleading results. 

GALBRAITH, F. W., M. V. BARTON, VELA UNIFORM-PLOWSHARE Pro- 
gram, Project GNOME - Shock Spectrum Measurements, Rept. No. 
VUF-2401, Contract Project 1.7, Space Tech. Labs., Redondo Beach, 
Calif., 1965. 

VESIAC 14,102 VU Displacement shot spectra from the GNOME underground nuclear 
AD 617 321' explosion were measured by twelve reed gages.   Seven gages, installed 

on the ground surface at four locations out to a distance of 3000 feet 
from surface zero, provided usable records.   Four were installed in 
the floor of the GNOME tunnel at two locations.   Those at 1033 feet 
gave valid records; those at 900 feet were not recovered after the 
test.   A gage nine miles away did not record any motion.   Plotted dis- 
placement spectra showed that displacements and peak accelerations 
decreased with increasing slant range for the surface gages.   The 
vertical spectra were higher than the corresponding horizontal radial 
spectra for the surface gages.   For the gages in the GNOME tunnel, 
the horizontal radial spectrum was higher than the vertical. 

GALLAGHER, J. N., P. DEHLINGER, Oregon State University Seismolog- 
ical Bulletin No. 6, 1 Oct. to 31 Dec. 1964, Data Rept. No. 20, Contract 
AF 19(62F;^2778, Oregon State Univ., Corvallis, Ore., 19^5. 
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VESIAC 13,707 VU 
AD 621 717 Station afcorvanisrcoKd.8 * ^.^^ standard Seismograph 

(KFO), Oregon    The Cp?rt^d ^pTDlT Stati0n at Klamath Fa,ls 

operated by the Oregon MuSeuiJf^      eBOn' Seismic staUon ^ 
includes se'ismic data recorded afthernCe ^ IndUStry'   ^ rePort 

Poland, Oregon, se. Je^ol^^TS^^Se^ ^ 

VESIAC 15,019 VU 

^N^SSSn ^"'r'rhal DeViati0ns of Sels-ic Rays " IZv   Akad JNauK, b&SR. Ser. Geofiz.. No. 11   no   1282  ipcn   ITLL'...\       . .   .' 
rrom^usstkn). Öontracf DA 49.083 bsA-sm!' ^^^^ 

the fo^ro??fle^XzTl^al'Hr?ntlng ^mUtilal deviatio"s - 
of fields of aZimuthal SeÄons ar?Ä J^ general regu^rities 
a plane interface    Exam nie. nff.M     fyZed for waves related to 
fleeted wave   are prSS with S„RM ^ r^ deviations of re- fraction. Presented with consideration of intermediate re- 

VESIAC 13,067 VU 

of Earth Physics Pub., Moscow Russia"IQfil  t-r       w^1^ Insütute 

Contract SD-78. «o^cow.Kussia, 1964, (Translated from Russian), 

soundt^thTeaSec^Lu^theS^rr Vt by ^ Seismic 

zone of the Pacific Ocean   .n   HP v^      ^     ,Sea• the Kurile-Kamchatka 
Sea and the PacifÄ ^l^^^S^^ ^ 

staÄ^ShtÄT are.Cited f0r the various «f-tural 
conLliSLed cXandX MnJn ed,nl,ent.ary layer- the surfa« of the 
Plan of zoning accorSfng to W,^71C,,1?h boundary-   ^ta for the 
orders are gfven S       yPeS 0f CruSt md structures of higher 

VESIAC 13,415 VU 
c^act SD-78     'pp"      06'19ri2' ^a'^^dT^rm^i^r 

center.   But although the difficnUi*« r,f ^^V    tn.e.a'rect'on to the epi- 
tainous regions is manife^    tT  ,   ^determining azimuths in moun- 
coming the' e diff culhes    Firs S UK   T- "M 

there are Ways of over- 
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VESIAC 13 416 VU Seismic surveying correlation refers to the operation of tracing 
waves (wave correlation) or wave phases ( phase correlation) as a 
function of the position of the points of observation.   After discussing 
the general value of correlation methods, he passes to a discussion 
of "azimuthal" correlation, which is described fully. 

Besides azimuthal correlation, one can carry out a correlation 
as a function of the angle of inclination of the axis of the seismograph, 
or as a function of the direction of arrival of seismic waves.   One can 
also carry out certain combined methods of correlation—for example, 
simultaneous execution of positional and azimuthal correlations. 
Special features of azimuthal correlation are pointed out. 

GAMBURTSEV, G. A., "Optical Seismic Tiltmeters," Izv., Akad. Nauk, 
SSSR, Ser. Geofiz., No. 4, pp. 305-311, 1954, (Translated from Russian). 
Contract DA 49-083 OSA-3137. 

VESIAC 15 142 VU A statement is made of the theory of a new type of instrument — 
the optical seismic tiltmeter.   This instrument is intended for the 
recording of slow vibrations of the earth's crust in a prescribed range 
of frequencies, and especially for the recording of L-P seismic waves. 
The possibility is pointed out of obtaining very high sensitivity by 
means of "double" seismic tiltmeters. 

GAMBURTSEV, G. A., "The Regions of the Kinematic Possibility of the 
Existence of Refracted Waves in the Presence of an Inversion of Layer 
Velocities," Izv. Akad. Nauk, SSSR, Ser. Geofiz., No. 6. pp. 1-4, 1951, 
(Translated from Russian), Contract DA 49-083 OSA-3137. 

VESIAC 15 143 VU A comparison is made of the regions of the kinematic possibility 
of the existence of refracted (head) waves for a two-layered medium 
and a three-layered medium with an intermediate inversion layer.   It 
is shown that the inversion layer can cause a substantial shift of the 
boundaries of these regions, which in turn can involve the removal of. 
or on the other hand, the formation of shadows over the underlying 
boundaries. 

GANGI  A   «"    Research in Theoretical and Model Seismology, Final Sei. 
Rept ' 16 ÖiciinBir 1966 to 16 November 1967, Rept.No. AFCRL 
67-0600, Contract F19628-67C-0126, Mass. Inst. of Tech., Cambridge, 
Mass., 1967 

VESIAC 18 660 VU Various aspects of model seismology were investigated including: 
' '       '      " i) laminated two-dimensional model fabrication and property measure- 

ment; 2) the use of variable repetition rates to eliminate reverberations 
in finite size models; and 3) the measurement of seismic model trans- 
ducer properties and the comparison with theoretical calculations. 
A computer algor^hm for the accurate and automatic determination 
of seismic array steering delays is presented. 

GARLAND, G., K. VOZOFF, anc. G. L. GUMMING, Investigation of the Crust 
in Western Canada by Seismic Refraction and Magnetotclluric Methods. 
Semiannual Tech. Rept., Contract No. AF l9"(604 )-8470. Univ. of Albert a, 
Alberta, Canada, 1962. 
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VESIAC 5560 VU 

VESIAC 5561 VU 

VESIAC 8478 VU 
AD 446 572 

VESIAC 7742 C VU 
AD 438 709 

time curves, to provide WormSn o^^ ^" ^ ^       0f traVel 

measure the electrical conduc^fv tv nf f '       disco«tliniitle8, to 
^e Conrad and MohorovTcrdSinu ^f1181.31 ^ and to l™™ 
site at lat. 50 degrees, 30 minute« N?«    T^* fron, the ^ 
W.   No data are included AAAr^S t^** 

^"iSnfc^^^™^^^ 
Semiannual Te^FRgrn—p^^2^^-^^^^ Methods— 
Alberta, cJ^S^^^ 

Texa^SS;^;^^-at the ^ ^ ^  ^ 
Plifiers and cameras were teSted  and Twin     Seismom^S, am- 
adapted for use with the recorH^r       t   

Wlllnlore seismometers 
to be by VHP bro^ZT^SZiJ^ 0f ^ arrlvals is 

A map indicating the lo^tionTlO Zlt^ iTlncTde^ ^^ Site- 

Platform is stabiSag^st   Sic^re^ur 'HT 
eart,1 m0tio"-   T'- 

bances by electromechanical S^VOSHWI?,^ 
llVe"load dis,ui- 

vided over the band of 0 0^00« tofn!?* V00pS'   Isolation is P«>- 
42 db at midband (0.5 cps) is'ob ai. ed "p  A,maxim™ ^Mi mot 
for a six-degree-if-freedLm stab r^bJe h   'ni

1
,
)
nary ^ ^^ 

will be stabilized against tran«^*!       , e been established.   It 
and against rotation'Xut t esete" fflZ'tM ^l ^ and Z-axis 

stabilized against all disturb.nrit .        ,hlS ljlatform will be 
under optimum conditions '   1UCh etluiPme"t can be tested 

GASÄT^: KmS^^^^ VESIAC 
of Sei. & Tech., Ann Artol^S^^^ Micl1- I"s'- 

-de^^Ko^iTf r;rit0'0Ct0ber 0f 1962' the ^GS 
the Nevada Test Site ^oJ^oSSlZ!* ^T™ be,Ween 

cordings show (hat the (ron,,^       ^ oraao-   Studies of these re- 
about 3 cps for the Irs one or Ln0"^"4 ? the P wave is con«tant at 
distances the Iater ^ro^Z^T^ ^^   M ,a^r 

to 1 to 1 1/2 cps.   The frequencv of P H        
S  0Wer frecluencies- down 

from one shot   o anothe,    The nrpL .?' Change "ot'ceably 
about 150 km is about 4 c Jr^"3"' frecluenc.v of Pg out to 
source-dependent a,     s m.'ob er S^o'^i ^^ ^ ^ l8 Prln,arlly 
tion of distance.   Frequencies for^ i'fe re»ul"ly as a func- 
were fairly constan! rr^en^plosl"6' fr0ni '^ t0 * CpS' a"d 
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GASSMANN, F., "Seismic Determination of an Inclined Interface of Unknown 
DirecLon of Gradient," Beltr. Angew. Geophys., Vol. 4, pp. 358-363, 
1934, (Translated from German), Contract SD-78. 

VESIAC 9528 VU Equations are derived for the seismic determination of the depth 
and Inclination of a sloping Interface between a superficial and a 
covered medium, where the direction of the gradient is assumed to 
be unknown and is also determined.   For the solution of this problem, 
profile shooting is ut.ed in four directions at a distance of 90O from 
each other. 

GEHRELS, E., Interferometric Phase and Amplitude Fluctuation Measure- 
ments Over a 7-km Atmospheric Path, Tech. Note, Kept! No. TN 1969- 
W, ESD-TR-69-111, Contract AF 19(628)-5167, Lincoln Labs., M. I. T. 
Lexington, Mass., 1969 

o 

VESIAC 19,806 VU / 6328 A laser interferometer of the Michelson type has a one- 
way path length of 7 km.  The fringes are resolved by frequency-modu- 
lating the laser sufficiently to sweep over at least one fringe width. 
By correlation techniques, the resulting fringe intensity pattern is 
resolved into the true fringe crossing direction and rate and into light 
amplitude fluctuations.  An upper limit of 300 per second is established 
for the former, the amplitude fluctuations being at a slower rate.  With 
a measured intensity range of up to 5000:1, it is clear from the data 
that none of the currently postulated Rayleigh, log normal, or Rice 
distributions match the amplitude statistics over this full range.   A 
limiting value of standard deviation for the log of the amplitude is 
0.85. 

GEHRELS,E., A Review of Long-Range Earth Strain Measurement Tech- 
niques for Providing Earthquake Warning, Rept. No.  ESD-TR-65-564, 
Contract AF 19(628)-5167, Lincoln Laboratory, Mass.   Inst. of Tech.,' 
Cambridge, Mass., 1965. 

A^i^Vi3'287 VU Geologists are now looking for minute telltale displacements that 
AD 625 817 might occur before an earthquake.   This report discusses the possible 

accuracies that might be achieved by three different electromagnetic 
measurement techniques:   1) microwave phase measurements;   2) mod- 
ulated light beams;   3) laser interferometers.   The first is very sen- 
sitive to propagation errors.   The second can achieve a modest degree 
of accuracy;   it will meet the minimum requirements.   The third will 
provide by far the greatest degree of accuracy for propagation path 
lengths over which at least a partial degree of wave front coherence 
can be maintained. 

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays. 
First Quarterly Technic?! Report, Rept. No. ESD-TR-66-489, Coti- 
tract AF 19(628)-5981, General Atronics Corp., Philadelphia, Pa 
1966 

VESIAC 15,872 VU The work to date has dealt with the effect of seismometer place- 
AD 637 009 ment on array sidelobes, the performance to be expected with arrays 

using one bit signals from the seismometers, the coherence of signals, 
noise, and coda across LASA, P-coda correlation as a discriminant, 
and the frequency dependence of attenuation in the earth's upper 
mantle. 

260 



WILLOW   RUN   IABORATORIES 

VESIAC 17,136 VU 
AD 662 632 

GENERAL ATRONICS CORP. (STAFF), First Quarterly Technical Report 
^.^^L^.f .l

Seismic Arravs (LASAIr F^n-Tn-fiV-fii^ CSägaoT" 
F19628-67-C-Ü370,  General Atronics Corp., Philadelphia, Pa., 1967. 

Four topics are discussed in this Quarterly Progress Report. 
The first topic related to the "high-frequency" portion of LASA seis- 
mograms.   The second topic is the problem of detecting underground 
nuclear tests in the presence of large natural events.  The third 
topic is DIMUS processing of seismic array outputs.   Finally, an ex- 
tended version of an automatic pP test is discussed. 

VESIAC 15,907 VU 
AD 649 681 

GENERAL ATRONICS CORP., (STAFFS Large Aperture Seismic Arrays. 
Second Quarterly Tech. Rept., June - Sept. 1966, Rept. No. ESD-TR- 
67-220, Contract AF 19(628)-5981, General Atronics Corp., Philadel- 
phia, Pa., 1967. 

This report describes the following three topics:   a)  the esti- 
mation of the spectra of transient signals with additive noise; b)  the 
theoretical aspects of clustering seismometers in a large aperture 
seismic array and c)  the results of tests of a revised automatic pP 
phase detection technique. 

VESIAC 16,073 VU 
AD 651 653 

GENERAL ATRONICS CORP., (STAFF), Large Aperture Seismic Arrays. 
Third Quarterly Tech. Rept., Contract AF 19(628)-5981, General 
Atronics Corp., Philadelphia, Pa., 1967. 

Preliminary results on spectral estimates of seismic events are 
presented and two principal conclusions are suggested:   noise predic- 
tion is probably not a useful means of reducing the variability of spec- 
tral estimates, and, for the one large surface-focus event processed 
to date, there is a significant amount of signal energy above 4 Hz.   The 
problem of detecting nuclear explosions in the presence of large natural 
events has also been considered with the emphasis on the possibility 
of "steering" nulls at the natural events.   Finally, the location of epi- 
centers by beam splitting with a LASA is discussed.   The technique is 
described, the sources of error are analyzed, and the data from three 
seismic events are presented. 

VESIAC 16,642 VU 
AD 657 319 

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays. 
Final Rept., Contract AF 19(628)-5981, General Atronics Corp., 
Philadelphia, Pa., 1967. 

Theoretical derivations and calculated array patterns are pre- 
seitied for the following seismic arrays:  the existing LASA-Montana, 
a random array with an aperture comparable to LASA-Montana(200 km), 
and a continental-size array with an aperture of several thousand kilo- 
meters.   The use of LASA-Montana for determining epicenters of 
seismic events is disci   sed and results are presented that indicate 
errors on the order of 60 kilometers.   Two tests for identifying earth- 
quakes with depths between 10 and 40 km are introduced, and exper- 
iments on approximately 40 seismic events, jn which both tests per- 
formed quite well, are summar zed.   The possibility of using DIMUS 
processing jn a seismic array is discussed.   Calculations are pre- 
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sented based on the conventional DIMUS processing as well as on a 
modified DIMUS scheme that appears to be significantly better. 

VESIAC 17,606 VU 
AD 664 571 

GENERAL ATRONICS CORP. (STAFF), Large Aperture SeiKiaic Arrays 
(LASA), Second Quarterly Tech. Rept., Rept. No. ESD-TR-67-630, 
Contract AF 19628-67C-0370, General Atronics Corp., Philadelphia, 
Pa., 1968. 

Four topics are discussed in this progress report.   The first topic 
is related to the masking of underground nuclear tests with large earth- 
quakes.   The second topic deals with the effects of signal-to-noise ratio 
and local travel-time anomalies on the accuracy of epicenter location 
using large seismic arrays.   The third topic deals with the application 
of a previously developed coda-correl' tion discriminant to DIMUS 
(hardlimited) seismograms.   The fourth topic deals with the auti-matic 
identification of the phase of earthquakes, for events in the 40 to i^O km 
depth region. 

VESIAC 17,980 VU 
AD 667 794 

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays 
(LASA), Third Quarterly Technical Rept. No. ESD-TR-68-148, Con- 
tract AF 19(628)-67C-0370, General Atronics Corp., Philadelphia, Pa. 
1968. 

Four topics are discussed in this repor'.   The first topic is the 
detection of underground nuclear explosions in the presence of large 
natural events.   The second topic considered is the use of a LASA for 
estimating epicenters by beamforming and other methods.   The third 
topic is an analysis of detection and false alarm probabilities for a 
DIMUS array.   Finally, the previously developed automatic pP test 
has been re-examined with a view toward evaluating its performance 
and simplifying its implementation. 

VESIAC 19,039 VU 
AD 842 458 

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays, 
Final Rept., Rept. No. ESD-TR-68-410, Contract F19(628)-67C-037Ö. 
General Atronics Corp.. Philadelphia, Pa., 1968 

This is the Final Report on Contract AF19(628)-67-C-0370.   Con- 
tinued work on an automatic pP test and coda-correlation discriminant, 
both of which employ data from continental-size arrays, is reported. 
The possibility of utilizing the "high-frequency" (3-5 Hz) portion of 
the seismic spectrum for array processing is considered and rejected. 
Observations on Rayleigh wave data that relate to the possibility of 
using a simple time stretching to correct for dispersions across very 
large arrays ait- presentea. 

VESIAC 19,022 VU 
AD 844 452 

GENERAL ATRONICS CORP. (STAFF), Seismic System Studies, First 
Quarterly Rept., 12 May 1968 to 11 August 1968, Rept. No. ESD-TR- 
68-411, Contract F19628-68C-0338, General Atronics Corp., Phila- 
delphia, Pa., 1968 

This report deals with detection, location, and waveform estima- 
tion algorithms for use with a DIMUS processing system for large 
aperture seismic arrays.   The report deals in part with the para- 
meter choices in construction of these algorithms, and in part with 
first results of application of the algorithms to seismic signals. 
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GENERAL ATUONICS CORP (STAFF), Seismic Array Studies, First 
Quarterly Tech. Rept., Rept. No. ESD-TR-69-301, 1850-2087-1, Con- 
tract F19628-69C-0274, General Atronics Corp., Philadelphia. Pa., 
1969 

VKSIAC 19,935 VU This is the First Quarterly Technical Report on Contract F19628- 
69-C-0274.   This report is concerned with evaluations of the detection 
and location ability on actual seismic data and the means of imple- 
menting a DIMUS seismic signal processor.   To assist in obtaining 
realistic performance figures, LASA data from 36 seismic events 
have been processed.   The detection system produced the correct 
responses for the events.   Preliminary analysis ri the location re- 
sults, using the C&GS reports as a standard, has shown that the loca- 
tion error was less than 1° for 75 percent of the events analyzed. 
Specifications for the overall system structure as well as much of the 
detailed beam-former-detector description are reported as part of 
the system definition.   Lastly, the results of an analysis of the de- 
pendence of two short-period discriminants on array size are pre- 
sented. 

GENERAL ATRONICS CORP. (STAFF), Seismic Array Studies, Second 
Quarterly Tech. Rept., Rept. No. ESD-TR-70-64, Contract F19628- 
69C-0274, General Atronics Corp., Philadelphia, Pa.. 1969 

VES1AC 20,120 VU This report is concerned with the means of implementing a 
AD 867 798 DIMUS seismic signal processor, with performance evaluations of 

the DIMUS detector, and with ways to improve the estimation ability 
of a DIMUS or DIMUS-oriented system.   Theoretical results on a 
new approach for waveform estimation with DIMUS, termed "deliberp.lu 
noise addition," which appear very promising are presented. 

GENERAL ATRONICS CORP. (STAFF), Seismic Array Studies. Third 
Quarterly Tech. Rept., Rept. No. ESD-TR-7Ö-279. 1984-2087-8, Con- 
tract F19628-69C-0274, General Atronics Corp., Philadelphia, Pa., 
1970 

VES1AC 20,342 VU This report presents the results of further effort directed towards 
AD 874 299 the specification of the means of implementing a DIMUS processor 

for the detection, location, and identification of seismic signals. 
Additional results on the DIMUS deliberate-noise-addition estimation 
scheme are presented.   These results deal with the potential use of 
data interpolation and the combined use of several subarrays, cadi 
with a different deliberate noise figure.   A simplified stochastic- 
model of P wave coda signals is presented.   This model, which is to 
be used in detection capability analyses, is based both on theoretical 
assumptions and empirical data from four shallow-focus earthquakes. 

GENERAL ATRONICS CORP. (STAFF), Seismic System Studies. Second 
Quarterly Tech. Rept., Rept. No. ESD-TR-69-51, Contract F19628- 
68C-0338, General Atronics Corp., Philadelphia, Pa., 1969 

VESIAC 19,312 VU This is the Second Quarterly Technical Report on Contract 
F19628-68-C-0338.   Continuing efforts to extend and refine detection, 
location, and waveform estimation algorithms for use with a DIMUS 
processing system for large aperture seismic arrays are discussed. 
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The report deals with parameter choices in construction of these 
algorithms, further experiments with these algorithms to substantiate 
earlier results and preliminary results from applying revised al- 
gorithms to seismic signals.   Simulations employing seismograms 
with artificially lowered signal-to-noise ratios have been employed 
to study the behavior of these algorithms.   Based on simulations with 
one event, results with a 119-element DIMUS array show the D1MUS 
energy detector to be about 2 dB less sensi'ive than the corresponding 
"analog*   (undipped) system.   54-elemenl location results with a 
new event indicate the DIMUS processor is performing less well 
than found earlier in comparison with the analog system.   A revised 
algorithm for waveform estimation provides modest improvements 
in theoretical performance and substantb' improvements in actual 
experimental results. 

VESIAC 19,673 VU 
AD 854 117 

0 .NERAL ATRONICSCORP. (STAFF), Seismic System Studies  Third 
Quarterly Rept., 12 November 1968 to 11 Feb. 1969   Rept   No   ESD- 
TR-69-126, Contract F19628-68C-0338, General Atronics Corn 
Philadelphia, Pa„ 1969 

This is the Third Quarterly Technical Report on Contract F19628- 
68-C-0338.   The report describes further experimental and theoretical 
studies of DIMUS processing algorithms for use with a large aperture 
seismic array (LASA).   Simulations with a second event confirm the 
earlier conclusion that a 119-element DIMUS array is about 2 dB less 
sensitive at the function of detection than the corresponding analog 
array; this conclusion is based on data filtered to the 0.75-1.75 Hz 
band before harrtlimiting.   Based on this filter. 119-elemenl array 
experiments with one event indicate location accuracy with hardlimited 
data is excellent in comparison with the corresponding location 
accuracy using analog data.  Waveform estimates using 119 elements 
demonstrate mild improvements over those derived from 54 elements 
and such estimates perform well in conjunction with the standard 
complexity discriminant.   One other topic, the systems aspects of 
array processing for long-period signals, is discussed.   It is tentatively 
concluded that test site monitoring with Icrg period arrays is possible " 
from Ihe United States. 

VESIAC 19,916 VU 
AD 861 677 

GENERAL ATRONICS CORP. (STAFF), Seismic System Studies   Final Rent 
Rept. No. ESD-TR-69-2B2. Vol. I, 18lffi-i»06i>-ll. Contract F19628- 
68C-0338, General Atronics, Corp., Philadelphia, Pa., 1969 

This Is the Final Report on Con.ract F19fi28-68-C-9338.   This 
report considers detection, location, and waveform estimation al- 
gorithms for use with a DIMUS processing system for large aperture 
seismic arrays.   The report deals in part with the parameter choices 
in construction of i'ie algorithms, and in part with the results of 
applying these algorithms to seismic signals.   Experiments have made 
use of seismograms with artificially lowered s.gnal-to-nolse ratios. 
It was found experimentally that a 119-elemeni DIMUS arny is 2 dB 
less sensitive for detection than the corresponding analog array.   The 
location perform nee of the DIMUS and analog processors are com- 
parable,   A good estimate of the selsmogram Is obtained if a small 
number of analog channels are used in addition to the hardlimited 
channels. 
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GENERAL MOTORS CORP., (STAFF), Portable Field Recording System, 
Tech. Rept., Rept. No. TR 68-15, Contract Nonr 4298 (00) General 
Motors Corp., Santa Barbara, Calif., 1968. 

VESIAC 18,003 VTJ This report describes the Portable Field Recording System as a 
multi-channel device that will record, unattended, for 24 hours in a 
frequency band from dc to 313 Hz.   The system can operate without 
preempting a patch panel terminal, because female connectors are 
pigtailed in parallel with each signal input cable jack. 

GENERAL MOTORS DEFENSE RESEARCH LABORATORY (STAFF), 
Portable Field Recording System, Tech. Rept. No. 66-18, Contract 
NOnr-4298(00), General Motors Def. Res. Lab., Santa Barbara 
Calif., 1966. 

VESIAC 14,46") VU The Portable Field Recording System is a multi-channel device 
that will record, unattended, for 24 hours in a frequency band from 
dc to 313 Hz.   The system can operate without preempting a patch 
panel terminal, because female connectors are pigtailed in parallel 
with each signal input cable jack.   Prime power for the system can 
be furnished by either a 12-vdc source or a 115-vac, 60-cycle source. 

GERLACH, G., J. H. HAMILTON and B. B. LEICHLITER, Visual Analysis 
of Data from Arrays at the Wichita Mountains Seismological Observ- 
atory, Contract No. ARPA Agency Document, Geotechnical Corp., 
Garland, Texas, 1963 (OFFICIAL USE ONLY). 

VESIAC 7351 C VU O 

GEOTECHNICAL CORP. (STAFF), Advantages of Seismic Data Filters. 
Geotech Models 11760 and 12025 in Preliminary Seismic Analysis 
Contract VT/036, AF 33(657)-12ü07, Geotechnical CorpTTGarland,' 
Texas. 1963. 

VESIAC 7545 VU A Seismic Data Filter. Geotech Model 11760 or 12025, has been 
used at four seismological observatories for at least 6 months.   The 
summation of the outputs of the short-period array seismometers 
at each observatory drives the filter.   Attenuation of low-frequency 
microseisms by the seismic data filter makes it practical to increase 
the magnification of the filtered summation system over the unfiltored 
summation system by a factor of two to three.   The cutoff points of 
the passband and the cutoff rates are determined at the observatory 
and vary with the nature of the low-frequency microseisms dominant 
at each site.   The major advantages of the filtered summation seismo- 
graph in preliminary seismic analysis are given, 

GEOTECHNICAL CORP. (STAFF), Analyst's Handbook, Technical 
Rept. No. 64-51, Project VT/036, AF 33(657)-12007, The Geotech. 
Corp., Garland, Texas, 1964. 

VESIAC 8976 VU This Geotech handbook contains aids for analysis of seismological 
data which were devised or collected by Geotech personnel.   It in- 
cludes, in part, a P-wave direction determination chart, determina- 
tion of direction using Rayleigh waves, definition of earthquake zones, 
numerous basis travel-time tables, quick reference distance deter- 
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mination tables for principal earthquake phases, focal deoth deter 
mmat.on tables, summaries of observed Love ami SylelS wave dia 
persion, and numerous other useful items. ™yielW wave dis- 

VESIAC 8039 VU 
AD 480 402 

VESIAC 13,017 VU 

1964        AF 33(657). 12007, GeolidTmcal CorJ^G^hi^d, Texas, 

This atlas is designed as a guide for those interested in n« ci„ 

be considered atypical.   Reference to this atlas «i      H ^ 
|ance to those engaged in routine Lai        S ÄtlZi'ms   S" 
by illustrating the many different character sties of sÄK^ 

VESIAC 71544 VU 

-Hite Model 330-A, Contract VT/Oife, AF 55(65?)- 
Hass Filter. Krohn- i^nn^  ^—,    ,     = jguwi uou-rt. contract \ 
1^007. Geotechmcal Corp., GarlandTT'exas. 1963. 

Operating characteristics of the Seismic Data Ptifo^ r-„ .   . 

bei  1963.   Operation under identical conditions showed the filters to 

dynamic range than the Geotech filter. db lesS 

VESIAC 8278 VU 

^^ST^ «0RP" rAFF)' ^mposlte Record n.^,^  ARMA 
Conlr. No. 

Texas, 1963 ^TTTri2T45rGiSid^^ 
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40 field teams operated by Geotech and from the Wichita Mts. Seis- 
mological Observatory.   The report falls into four sections:   1) a 
description of the content and format of a standard LRSM composite 
record; 2) information on LRSM systems and procedures that may 
be helpful in interpreting the data In the composite; 3) a detailed 
account of the ARMADILLO composite; emphasizing any deviations 
from the standards:   a tabular summary of the data is provided, 
along with a form showing the magnetic tape channel assignments 
for tins event, and information on eacli of the sites that recorded 
(«ata for this composite; and 4) a description of the ARMADILLO 
event. 

GEOTECHNICALCORP. (STAFF), Composite Record Discussion BOBAC, 
Ixmg-Range Seismic MeaguremenIs Program, Contract VT 074, AF 
33(600)-41694:i5e()Technical Corp., Garland, Texas, 1963 (OFFICIAL 
USE ONLY). 

VESIAC 8274 VI' O 

VESIAC 7412 VV 

GEOTEC1INICAL CORP. (STA)'F). Composite Record Discussion GNOME, 
Long-Range Seismic Measurements Progräm. Conlract VT 074, AF 
i3T600y^l694, Geotechntcal Corp.. Garland, Texas, 1902. 

This handbook lias beea prepared lo provide a description of the 
composite records beini; prepared by the Geotechnical Corporalioi. 
under Project VT 074.   The information nivcn includes a discussion 
of the composite records in general, a discussinii pertaining lo llu 
details of a specific constant, and a description of the equipment and 
methods used lo obtain Ihe data.   Table 1 lists the silos from which 
data were taken for this composite.   Figure 1 shows Ihe location of 
all sites occupied for Ihe test.   The site Information is given in Table 
2. 

GEOTECHNICALCORP. (STAFF), Composite Record Discussion 

VESIAC «268 \T 

HAHDHAT. Long-Ran^e Seismic MCIMM emtnl •- I'm.', rain. ömlr. Nu. 
VT 074. AF~33f(3Ö0T-4inÖ4, Geoiechmc.il Cnrp.. GariancT Texas, 1903. 

This handlxiok describe:  tlv    taipoeitc record for Ihe  HARDHAT 
event.   The inforn.alion cover;- cumposite records in general, details 
of Ibis specific CORipoelte, and a lit scription of the eciuipment and 
nielhods used to obtain the data,    ; ahlea 1 and 2 lists the sites from 
which data were taken. The lubtei provide Information concerning 
the data from each site and ijive the reference numbers Identifying 
each Mgiuenl of Ihe data on film.   Seclion 2 contains an explanation 
of Ihe coni|)osile. including deviations from the standard composite 
formal. Tins standard format is descrilied in Seclion 3. Seclion •; 
contains supplementarv system information. 

VESIAC H277 VU 

GEOTECHNICAL COUP   (STAFFI, Composite Hecord Discussion. 1IOOSK 
Lmi',-Range Seismic Measurements Program" Conlr. NU. \'T 071.^ 
AF 33(600^416^; Ge()YechnrcarCorp.. Garlaiul. Texas. 1962. 

This handlxiok describes the composite record for ÜM   IICXXsIC 
event.   Th«' informalion covers composite records In general, detail 
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VESIAC 8270 VU O 

VKSIAC »212 \[' O 

VESIAC K27ti VI' O 

of lliis specific composite, and a description of the equipment and 
methods used to obtain data.  The report has three sections:   1) 
specific comments on tlw HOOS1C composite; 2) one IG-nmi develo- 
corder film record of the short-period data; a table gives information 
on the data from each Site and g^ves the reference numbers Identi- 
fying each segment of the data on film; and 3) supplementary infor- 
mation: the calibration data sheet provides all the data required for 
computing magnifications at each site, using either the ball-lift or 
sine-wave calibrations. 

GEOTECHNICA1, COUP. (STAFF)   Composite Hecord Discussion 11VRAX. 
lionjv-Han^e Seismic Measurements Program, Contract \'T'074, AF 
33(600)-41694, Geotechnlcal Corp., Garland, Texas, 1963 (OFFICIAL 
USE ONLY). 

GEOTEC11N1CA1, COUP. (STAFF), Comjxisite Uecord Oiscussion ,10I1NN1K 
HOY, lonf.-Uaii^e Seismic Measurements Program, Contract V TTl?-}, 
AF J3f(,.0lTT-4i(i?l4/lU'i)teclniicarCi)rp.7cTirrlan(r Texas, li)f>3 (OFFICIAL 
USE ON 1AM. 

GEOTECHNICALCORP. (STAFF). Compi site Uecord Discussion I TTTI.F 
FELLER I, lioiii'.-Uanc.e Seismic Measurements Program, Contract 
VT/074, AF 33{600)-41694, Ceoleclmical Cori).. C.irlaiul.  Texas. 1063 
(OFFICIAL USE ONLY). 

GEOTECHN1CA1. COUP. (STAFF). ConiposiU> Uecord Discussion MTTI.K 
I'I'I.l.FU II. Ion!1,-Uani'.e Seismic Measurements Program, Contract 
VT 071. AF 33(600)-41604  Ceoleclmical Corp.. C.a land.  Texas. 1963 
(OFFICIAL USE ONLY). 

VESIAC 8273 VU O 

CFOTKCIINICAF COUP. (STAFF), Composite Uecord Discussion MADISON, 
Wine   Itan^e Seismic Measurements Program,   Tech,  Uept., Contract No, 
VT 071, AF 33(t'00"l-lltiiVI, Ceoleclmic.il Corp., llarland.  Texas, I96S. 

\ FSIAC 7409 VU This handbook describes the rompostt« record for the MADISON 
event, and was prepared bv the deolech Corporntton,   It covers compo- 
site records in i'.eneral, details of this specific c •niposltff, ami a ile- 
scnplion of UM eiiuipmenl and methods used to obtain the data.   Pre- 
paration of the m.ii'.netic tape eompoattC is desi'ribed.   Adv.int.ices 
are i;iven to havnii'. selei'led sec.meiit.s of data from some fortv rei'ls of 
lape re-recorded on to a smi'.le reel     A typical COtnpoalte is described: 
calibr.ilion data for a composite record are described, as well as 
seismic data.    Table 1 lists tin- sites from which data were taken.   Sec- 
lion 2 conlams a detailed expl.in.ilion of the composite    .Section 3 t;ives 
• he standard format; .Section I c.ives supplemental v information. 
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VESIAC 8269 VU 0 

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion PEBA. 
Long-Range Seismic Measurements Program. Contract VT/074, AF 
33(600)-41694, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL 
USE ONLY). 

VESIAC 7413 VU 

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion PLATTE, 
Long-Range Seismic Measurements Program, Contract No. VT/'074, 
AF 33(600)-41694, Geotechnical Corp., Garland, Texas, 1962. 

This handbook describes the composite records being prepared 
by the Geotechnical Corporation under Project VT/074.   The infor- 
mation given includes a discussion of composite records in general, 
details of a specific composite, and a description of the equipment 
and methods used to obtain this data.   Table 1 lists the sites from 
which data were taken for this composite.   Section 2 contains a de- 
tailed explanation of the composite, including deviations from a 
standard composite format.   The standard format is described in 
Section 3.   Section 4 contains supplementary system information. 

VESIAC 8267 VU 

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion 
STILLWATER, Long-Rangc Seismic Measurements Program, Contr. 
No. VT/4051, AF 33(657)-12145, Geotechnical Corp.. 
1963. 

Garland, Texas, 

This handbook describes the magnetic tape composite record 
of the STILLWATER event.   Section 2 describes tue content and 
format of a standard LRSM compofitc record.   It discusses the mag- 
netic tape record, the 16-mm film playout of short-period data, and 
the operational logs prepared by the field teams.   Section 3 provides 
information on LRSM systems and procedures that may be helpful 
in interpreting the data in the coni|X)site.   Section 4 discusses the 
STILLWATER composite in detail.   In Section 4. a tabular summary 
of the data is provided, with a form showing the magnetic tape 
channel assignments for this event.   Also included is information 
on each of the sites occupied for this event.   Section 5 gives a de- 
scription of STILLWATER. 

VESIAC 8275 VU O 

VESIAC 8271 VU O 

GEOTECHNICAL CORP. (STAFF)  Composite Record Discussion WICHITA, 
Long-Range Seismic Moasurements Program, Co;.lracl VT'074. AF 
33(600)-41694   Geotechnical Corp.. Garland, Texas, 1963 (OFFICIAL 
USE ONLY). 

GEOTECHNICAL CORP. (STAFF), Composite Record Discussu-i YORK. 
Long-Range Seismic Measurements Program, Contract VT "074, AF 
33(600)-416MrGeotechnical Corp.. Garland, Texas, 1963 fOFFICIAL 
USE ONLY). 

GEOTECHNICAL CORP. (STAFF), Data for Preliminary Plaiining of I .u .. 
Doreholc Array, Technical Report 64-67, Project VF TOT Contract 
AF 33(657 I-12T45. Geotechnical Corp.. Garland, Texas. 1964. 
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VESIAC 15,894 VU 
AD 482 924 borehoLT a a large arri'y of "I'mographfl in shallow 

borehole« dispersed over an area of several Hundred square kilo- 
meters would Improve the detection and identification of small 
seismic signals.  The purpose of this report is to provide background 

c aoie to a large borehole array. 

VKSIAC 9610 VI' 

OEOTECHNICAL CORP. (STAFF), Deep-Hole Site Report Assnu.n 
i-fi   «   ?  ? r''1,!'!' County, South Dakota. Tech. Rent. Ho. 64. 
131   Project VT, 4051. fAFTAC), Contract 33(657)-12145   Geo- 
tech. Corp., Garland, T    as, 1964. 

Phe Assnuu, Nos   1 and 2. located in south central South Dakota 
were drilled as esper.mental test holes.   The Assman No. 1 was 
d   led to a total depth of 305 n, (1000 ft | and penetrated a continuous 
section oi low-velocity sediments of Tertiary and Cretaceous arc 
The Assman No. 2 was drilled at the same site to a total depth of 61 
m (200 ft), and was bottomed in low-velocity Tertiarv sedinients. 
b , ,        2 m«""r*»nentS in these holes indicate that the no.se level 
'i.'ereased by a factor of 5. whereas the si^al-to-noise only im- 
prov^ by a factor of 2 because of the decrease .n signal a,  ,,    ude 

VKSIAC 8867 VI 

GK0^Zt1^v{Slr,'n- Pf^-H^JJlg BfPQrt. Meridian Unl. 
rwnov i«(rt     ' Ptne

L County. Nevada. Conir. No. VT'll39. SF 
Mteüü)-43389. (ieotechnical Corp., Garland, Texas. 1964. 

The Meridian Unl) No.  1   White Pine County. Nevada, was pre- 
pared for use in a deep-huR. measurement program    The hole 
originally drilled by Continental Oil Company, penetrates Into the 
Hanson ( reek formation (Ordovican) and has a total useable depth 
of 3 30 m (10.300 ft.).   Deep-hole and surface seismographs were 
used to enhance the performance of the seismographs.   Result of 
he measurements show that a su-.nal-lo-nolse m.provement of 1.5 

is obtained al a depth of 2 loo m (7000 ft). 

VKSIAC HH73 Vf 

(JKarKC-HNlCAI CORP. (STAFF). Deep-Hole S.,.. ,<.,„„, Sponau,le 
No. I, Pendleton (ouMy, West Virginia, Tech. R,rt. ^..64-10- 
Projec, VT   1139. Contract No. AI   33f600).43369. (ieotech. Con, 
Garland, Texas. ,0'!■, 1961. 

Hie e Sponaugle No, I was prepared for use In a deep-hole measure 
mem program.   It wi-s „r^inall .• drilled bj United Puel Gas ComüSv 
and penetrates Ordovic.-n and Cunbrian Piments to Its total SSh 
.-f 3%3 m (13.001 f,,.   „c,(>). ,„.,, aIld sai.fai.tl Be|8mogr.^ir

d
e
ep,h 

used to mate measurements.   Il^ults of the measurements show that 
H- no.se decreased slowly with depth.   Spectt ..1 analysts 1nd1cat<.d 
hat   he presence of In.her-mode Itulei,!, waves was responstble 

M,'^ *',  I"".'.''-        lmPpov«'n(,n' "' "'- ^„al-to-noise ratio was olitamed at depth. 

<;":t limle'N'^'^n H- f^AFK,   ,V,|,-H^ Si,t, KKSL Tabernacle 
■■u/L^ tv,'?.« t■('UU^■■ Uv""11"^ ConlT. No. VT1159. ÄF 
33((,(Tm..r;<3f,9, (k-otechnical ( o,p.   Garland. Texas,  1964 
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VESIAC H86Ö VU The Tabernacle Butte No. 1, Sublette County, Wyoming, wat, 
prepared for use in a deep-hole measurement program.   Tlie deep 
hole, originally drilled by Texaco, Inc., penetrates the Wasatch and 
-•'ort Uni'in formations, and bottoms in the Lance formation (Creta- 
ceous) at a total usable depth of 3033 m (9950 ft).   A Shallow hole 
with a depth of 61 m (200 ft), was prepared for comparison purposes 
Deep-hole, shallow-hole, and surface seismographs wore used to 
make measurements,   n suits of the measurements show that   in 
this quiet location, the 61-m (200 ft) hole allows great attenuation 
of wind-induced noise, and the ■Ignil-to-nolM improvement is as 
great as in the deep hole. 

VESIAC 8871 VU 

GEOTECI.NICAL CORP. (STAFF), Deep-Hole Site Report Trim No   1 
Dallas County Texas. Tech. Rept, No. 64-100, ProjccfVT/rrär' ' 
Contract NorÄr33f600)-43369, Geotech. Corp., Garland, Texas, 

The Trlgg No. 1, Dallas County, ^exas, was prepared for use in 
a deep-hole seismograph development and measuremenl program 
It penetrates into the Ellenburger formation (Ordovician)  and has" i 
total usable depth of 3118 m (10.231 ft).   A 152-m (IJOO-ft) shallo-.v 
hole was prepared for use in instrument testing work, and includes a 
1.8 m (6 ft) diameter by 6 m (20 ft) long tank welded to the casing and 
buried flush with the surface.   There are two other shallow holes at 
the sites, each 23 m (75 ft) deep.   'Die noise is decreased by a factor 
of 25 at the bottom of the deep hole compared to the surface.   The 
signal-lo-noise ratio improvement obtained varies between factors of 
5.0 and 8.5. depending on way of depth signal amplitude measurement 

VESIAC 8872 VI: 

GEOTECHN1CAL CORP. (STAFF), Deep-Hole Site Report USA No   1 
Uintah County. Utah, Rept. No.M- 1Ö1, tJrojecrviTTl!'!rCönTräet 
No. AF~5'3r6ÖÖ)-43369. Geotech. Corp.. Garland, Texas. 1964. 

The U, S. A. No. 1. Uintah Coantv. Utah, is located near the Uinta 
Basin Seismological Observatory.   It was prepared for deep-hole 
measurements for purposes of signal comparisons with the surface 
array.   This deep hole originally drilled by Carter Oil Company   pene- 
trates a continuous section of low-velocitv Tertiarv sediments to its 
total depth of 2745 m (9007 ft).   Deep-hole seismographs were used 
to make measurements and the results were recorded at the obser- 
vatory.   Results of measurements show that a small improvement in 
signal-to-noise ratio (by a factor between 1.5 and 2.0) is obtained at 
depths between 1200 in and 1800 m (4000 ft and 6000 ft) 

VESIAC 10.770 VU 

GEOTECHNICAL CORP. (STAFF), Deep-Well Site Bep.ul Umweu.k 
F-l Well, Parry Island, i-mwetok Ali.11. Marshall Island^ 
Pacific Ocean, Tech. Hept. 63^118, Contract VT'lI3fl, AI 33 
({)00)-433C9, Geotech, Corp., Garland. Texas. 1964. 

The Eniwetok E-1 Well, Parry Island, Eniwelok Atoll, Marshall 
Islands, Pacific Ocean, was prepared for use In a deep-well measure 
ment program.   The well, originally completed In the Atomic Energy 
Commission, penetrates to olivine basalt at a depth of 1288 m (4225 
ft).   A deep-well seismograph and surface seismographs were used 
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to make measurements.   Results of the measurements show that a 
fiTthe Jjjjf0V*ment in ^"al-to-noise ratio is possible by operating 

VESIAC 10,^ VU 

GEOTECHNICAL CORP. (STAFF), Deep-Well Site Report Perdasofpy 
No- l^?11' Comanche.9oulltv-.0!^'igma- TR g^iCgTuSntracl 
VT/liaS), AF 33(6öö)-43365rGi5ti^rCorp., Garland, Texas 
1964, 

The Perdasofpy No. 1 well, Comanche County, Oklahoma was 
prepared for use in a deep-well measurement program The'well 
originally drilled by Stanolind Oil and Gas Company, penetrates an 

Ä^^S!11* COmpleX fr0m 1664 m (5460 "> t0 a depth of 2949 
m (9674 ft).   Deep-well and surface seismoKraphs were used to make 
measurements.   Results of the measurements show that the predomi- 
nant 0.5-sec noise decreases only slowly with depth.   The simal-to- 
noise ratio at the bottom of the well is sliRhtly better than at the sur- 
face.   Signal analysis with two seismometers in the well is used to 
improve detection. 

VESIAC 10,771 VU 

GEOTECHNICAL CORP. (STAFF), Deep Well Site Report Terry 
NoM Well, Orange County, Florida, TR 63-80, Contract VT/ 
TIW, ÄF 3I(gMy-4336d, GeotechTCorp., Garland   Texas 
1963. '      •     . 

The Terry No. 1 Deep Well in Orange County, Florida, has been 
prepared for use in a deep-well measurement program.   The history 
and geology of the well are given.   The deep well and surface instru- 
mentation is described, typical recorded events are illustrated  and 
results of analysis of records are described. 

VESIAC 10,002 VU 

GEOTECHNICAL CORPORATION (STAFF). Deep-Well Variable Roluc- 
tance Betamometer Deatgn and Field Teat Program   Project VT 
nSTCÖntract AFTJfSOÖFßS^TlTeG^ÄCoT,;.   Garland 
Texas, 1964. 

Hie report discusses the deilgn and teattng of a seismometer to 
detect and identify signals of a lower amplitude than the 1-2 millimi- 
crons presently detectable by a ten-element array with direct summa- 
tion of a quiet location.   It would record small teleseismic signals 
without the use of more instruments in the array or special techniques 
for processing the data derived therefrom.   It must be stable   and 
Operable for a long time under the se-ere environment of a deep well 
It is also valuable at field locations with high surface noise    The 
Geotechnleal Corporation has deeigned such an instrument, and put it 
into use at Grapevine, Texas and Hobart, Oklahoma.   The wells at 
each site, the stations, and the relation of the seismometer to the 
amplifier are described. 

VESIAC 7414 VU 

GEOTECHNICAL CORP. (STAFF). Discussion of the Second Composite 
Record of GNOME (with Extended Time-Base Film Playout)  Contract 
VT 074. AKj;<(eU0M1694. GeoteFiniTcäräTFpT Garland. Texas 
1964. 

In preparing a magnetic tape composite, selected Mgrnenta of 
data from some 40 reels of tape are re-recorded on to a single reel 
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VESIAC 8856 VU 
AD 451 283 

VESIAC 7727 VU 

of tape.   Advantages of this procedure are given.  A commsite con 
alna data from about 40 stations, in order'of increasing dis   nee 
ilZ Tuf T-   A Standard comPOsite record's calibration data 
.s described.   Approximately 30 minutes of data are recorded from 
each stat.on    Fourteen channels of data are recorded.   The da a is 
recorded ln the field on an Ampex Model 314 14.channeI       ™*>s 

tape system and is frequency-modulated with a 270-cps center   re- 
quency carrier    He-recording on to the composite ta,e is described 
Other matters are discussed:   a) the making of a copy; b) the maklnff 
«f a develocorder film record;   and c) other subjects 8 

^^^."WH 
AL C?^P' (STAFF)' Gravity a"d Magnetic Survey of the 

^^I^y Seismometer-ÄF?äy7C^Ur. No. VT/OStTÄFWim: 
12007, Geotechmcal Corp., Garland, Texas. 1964. 

A two-phase gravity and magnetic survey was made of the Wichita 
Ms. area of southwestern Oklahoma.   Phase I was a verüca   mac 
net.c and gravity survey of the northwest corner of the Mt   Scot! 
7.5  quadrangle.   Phase II was a regional gravity and vertical mair 
net.c mtens.ty survey of the southwestern part of Oklal' ma and , 

^t  ,   ^    ;     he Statl0n spacin^ on ,hese traverses was approxi- 
mately 4 mil«.   Two main findings of these investigations  fX 
discussed in the report are;   a) the Wichita Mts. area shows a posi- 
.ve Douguer anomaly; and b) the Wichita Mts. are a magne icaHv 

h.gh area with respect to the surrounding sedimentary Ens 

GEOTECHNICAL CORP  (STAFF). "HARRB" Galvanometer Temperature 
SSTe^s0; S072' AF 33^™rGi^cTnn^^ 

« ■.The?»St,S Were conducted i0 determine the quantitative spot- 
pos tion drift of a Harris Galvanometer (Geotech Model 8530) during 
env.ronmental temperature change between plus 32" and plus SF 
The tests and results are described.   A record of the temperature 
stability 1. presented.   Adequate performan-. can be expected in 
^nnc'1??^ f R,,emS While USin« ^"vanometers with open-cap 
access holes.   For best short-term stability, especially when the 

«f;^^edused in a ph(,iotube an,i5iifiei--L ""— ^ 

VESIAC 7695 VU 

GEOTECHNICAL CORP. (STAFF), Improved Seismographs, Semianmnl 
Progress Hept. No. 6, Contr. No. \f/m AF 3fo5P7)-9967 GS^ 
lechmcl Corp., Garland, Texas. 1964. 

Progress on the following work is presented:   a) Inclined Seis- 
mometers   b) Galvanometers, c) Entering, d) Amplifiers, e) .MgLer 
f) New Methods of Signal Presentation, g) Improved Seismograph ' 
Test.ng Facilit.os, h) Stable Table, i) Strain Seismograph, SdJ) Ex- 
penmental Investigation ,)f Thermal Noise. . «» j; ex 

GEOTECHNICAL CORP. (STAFF). Interim Report on Operalin. Procedures 

33(6001-41694. Geotechnical Corp., Garland, Texas, I9C3. 
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VESIAC 7329 VU 

VESIAC 7378 VU 

the LRSM ,;   ■      seiTt
0*Vilvh data has continually Improved since the LRSM teams mcved to the field In October, 1961    Ctaeratlnc „ o 

cedu.es have been improved with the objectives of impn v ,1 data 
qual ty and reducing the man-hours required to operate th   svs   L 

oSceduS   »f^ii    K^
1
^ 

Were 0ther asPect8 of the operating Procedures,  a) atmospheric pressure and temperature chanttes can 
produce no.se on the long-period selsmograms; b) l   »rotte ton' 
period seismometers from normal ambient pres  . e Changes the" 
vault pressure seal should have a time cons ant of at least 5 m nutes- 

VESIAC 7241 VU 

VESIAC 7570 VU 
AD 427 12r, 

^SwATER0^;^^'- ^^^ Spis"-' Measurements 

This report provides an annlvala ,,f i uc»« m 

.imi.l.iu.iomoa.u,,,,,,,,.. B.mpl. rt«,„gram, ^LEARSATEB 

VESIAC 7302 VU 
AD 427 873 JJ» Porpo-e of this earthquake report is to provide an analysli 

"f LRSM film se.sn^grams from 31 mobile field teams and ihe Wichita 
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Mountains Seismological Observatory,   The seismic data and results 
presented may prove useful to VELA-UNIFORM participants in devel- 
oping methods of distinguishing between explosive and earthquake 
sources. 

VESIAC 7558 VU 
AD 433 228 

GEOTECHNICAL CORP. (STAFF), Long Ranne Seismic Measurements 
Projecl 8.4, FALLON EARTHQUAKE, ContVact VT-074. AF 33(600)- 
41604, Geotechnical Corp., Garland, Texas, 1964. 

This is an earthquake report on behalf of the U. S. Air Force to 
provide information which may be of value in the study of data from 
nuclear tests.   In particular, this report is to provide an analysis of 
LRSM film selsmograms from the 31 mobile field units, and the 
selsmologlcal observatory operated under VELA-UNIFORM Wichita 
Mountains Selsmologlcal Observatory.   Instrumentation of the sta- 
tions, station site information, and procedures for amplitude mea- 
surements are clarified.   Average unified magnitude is 4.4.   First 
motion criteria were applicable for three stations out to a distance 
of 300 km.   Travel-lime residuals for Pn or P phases were about 
as expected, scatter in the waves out to 200 km beiiif- associated with 
regional crustal variations. 

VESIAC 7706 VU 
AD 436 302 

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurements 
Project 8.4 - FORE. Contr. No. VT;2034, Geotechnical Corp., Gar- 
land, Texas, 19647" 

The purpose of the project was to record and analyze short- 
period and long-period seismic data from a planned series of U. S. 
underground nuclear tests.   The report gives an analysis of LRSM 
film seismograms from 40 mobile field teams from various selsmo- 
loglcal observatories.   Also Included are tables, graphs and sample 
seismograms, as well as amplitjde graphs for all the principle 
phases, travel time residuals, unified magnitudes where measurable, 
and measurements of all [lie principle phases. 

GEOTEC 
Repl 
lech. 

VESIAC 10,135 VU 
AD 459 491 
AD 460 487 

film 
team 
open 
Obse 
Fore, 
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HNICAL CORP. (STAFF), LRSM, Projecl 8.4. HANDCAR, Tech. 
. No. 65-10, Projecl VT 40^1, Contract AF 33r657)-TIT45, Geo- 

, Corp., Garland, Texas, 1965, 

The purpose of this report is to provide an analysis of 1 RSM 
seismograms of the HANDCAR event from the 38 mobile field 
s, and the following experimental selsmologlcal observatories 
iled under VELA-UNIFORM:   Wichita Mountains Selsmologlcal 
rvatory, Blue Mountains Selsmologlcal Observatory, Tonto 
st Selsmologlcal Observatory, Uinta Basin Selsmologlcal Obser 
y, and Cumberland Plateau Selsmologlcal Observalorv. 

VESIAC 7231 VU 

GEOTECHNICAL CORP. (STAFF). Long Range Seismic Measurements, 
Project 8.4, STONES, Contract No. \T 074, AF 33(fiÖÖ)-41fld4, Öeo- 
technlcal Corp., Garland, Texas, 1963. 

This report analyzes LRSM film seismograms recorded by 34 
mobile units and bv WMSO for the STONES event at the Nevada Test 
Site. May 22. 1963. 
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VESIAC 7571 VU 
AD 433 204 

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurements, 
STONES, Contr. No. VT/074, AF a3(6ÖO)-4l694, Geotechnical Corp., 
Garland, Texas, 1964. 

This report contains an analysis of LRSM film seismograms 
from the 34 mobile teams and the experimental seismological ob- 
servatory operated under VELA-UNIFORM, Wichita Mts. Seismo- 
logical Observ., of the STONES nuclear explosion.   Included is 
information on tne instrumentation, and the procedure of the re- 
cording process, including station site details, the basis of the 
unified magnitude computation and amplitude measurements.   Sample 
seismograms of STONES are included. 

VESIAC 7382 VU 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program - Data Catalog, May 1962, Contract No. VT/074, AF 33(600)- 
41694, Geotechnical Corp., Garland, Texas, 1962. 

This catalog is a compilation of all data records received by the 
Geotechnical Corporation, Garland, Texas, from the LRSM Program 
stations for May 1962.   Data are recorded on both film and tape.   Film 
and tape data are treated in separate sections and in chronological 
order.   Each data channel and data trace is shown individually.   Figure 
3 is a map showing the locations of the LRSM teams during May 1962. 
Table 1 gives information about the sites. 

VESIAC 7387 VU 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, June 19P^   Contract No. VT/074. AF 33(600)- 
41694, Ge itechnical Corp., Garland, Texas, 1962. 

This cafalog is a compilation of all data records received by the 
Geotechnical Corporation, Garland, Texas, from the LRSM Program 
stations for June 1962.   Data are recorded on both film and tape. 
Film and tape data are treated in separate sections and in chronological 
order.   Eac'i data channel and data trace is shown individually.   Figure 
3 is a map showing the locations of 39 LRSM learns during June 1962. 
Table 1 gives information about the sites.   Section 2 explains catalog 
entries. 

VESIAC 7388 VU O 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, July 1962. Contract No. VT l074, AF 33(600) 
41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL USE 
ONLY), 

GEOTECHNICAL CORP. (STAFF), Long-Rango Seismic Measurements 
Program Data Catalog. August 1962, Contract No   VT. 074. AF 33(600) 
41694, Geotechnical Corp., Garland, Texas. 1962 (OFFICIAL USE 
ONLY). 

VESIAC 7389 VU O 
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VESIAC 7390 VU O 

VESIAC 7391 VU O 

VESIAC 7392 VU O 

VESIAC 7393 VU O 

VESIAC 7394 VU O 

VESIAC 7395 VU O 

GEOTECHNICALCORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, September 1962. Contract No. VT/074, AF 
33(600)-41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL 
USE ONLY). 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, October 1962, Contract VT/074, AF 33(600)- 
41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL USE 
ONLY), 

GEOTECHNICALCORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, November 1962, Contract No. VT/074, AF 33 
I600)-41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL 
USE ONLY). 

GEOTECHNICALCORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, December 1962, Contract No. VT/074, AF 33 
(600)-41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL 
USE ONLY). 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, January 1963, Contract No.  VT/074, AF 33(600)- 
41694, Geotechnical Corp., Garland, Texas, 1963, (OFFICIAL USE ONLY) 

GEOTECHNICALCORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog. February 1963, Contract No. VT 074, AF 33 
(600)-4ir94, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL 
USE ONLY). 

GEOTECHNICALCORP. (STAFF), Long-Range Seismic Measuiements 
Program Data Catalog, March 195Tr~Coiitract No. VT/074. AF 33(600) 
41694, Geotechnical Corp., Garland, Texas, 1963, (OFFICIAL USE 
ONLY). 

VESIAC 7396 VU O 

VESIAC 7397 VU 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, April 1963, Contract No. VT/074, AF 33(600)- 
41694, Geotechnical Corp., Garland, Texas, 1963. 

This catalog is a compilation of all data records received by the 
Geotech. Corp., Garland, Texas, from the LRSM Program stations for 
April 1963.   Data are recorded on both film and tape.   Film and tape 
data are treated In separate sections and in chronological order.   Each 
channel and data trace is shown individually. 
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VCSTAC 7398 VU 

GEOTECHNICAL CORP. (STAFF), toM-jjgnge Seismic Measurements 
Program Data Catalog. May 1963. Contract No. VT/n74l AF SStefiAi- 
41694, Geotechnical Corp., Garland, Texas, 1963. 

This catalog is a compilation of all dat» records received by the 
Geotech. Corp., Garland, Texas, from the LRSM Program stations for 
May 1963.   Data are recorded on both film and tape    Film and tape 
data are treated in separate sections and in chronological order.   Each 
channel and data ^race is shown individually. 

VESIAC 7400 VU O 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, July 1963, Contract No. VT/074, AF 33{600)- 
41694, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL USE ONLY). 

VESIAC 7140 VU O 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, August 1963, Contract VT/074, AF 33(600)- 
41694, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL USE OWLY 

VESIAC 7402 VU 

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements 
Program Data Catalog, September 1963. Contract No. VT, 074, AF 33 
(600)-41694, Geotechnical Corp., Garland, Texas, 1963. 

This catalog is a compilation of all data records received by the 
Geotech. Corp., Garland, Texas, from the LRSM Program stations for 
September 1963.   Data are recorded on both film and tape.   Film and 
tape data are treated in separate sections an In chronological order. 
Each data channel and data trace is shown Individually. 

VESIAC 7407 VU O 

GEOTECHNICAL CORP. (STAFF). Long-Range Seismic Measurements 
Program Data Catalog, January 1964, Contract No. VT,I074. AF 37(600). 
41694, Geotechnical Corp., Garland/Texas, 1964, (OFFICIAL USE ONLY) 

VESIAC 15,327 VU 

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measure- 
ment Program - Seismological Bulletin No. 40 for April 1965 
Contract V'tTOSl, AF 33(657)-12145, Geotech. Corp.. Garland 
Texas, 1965. 

This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated 
by Geotech. Cor))., under the LRSM Program.   The bulletin Is in- 
tended to be an aid to interested observers in determining the extent 
of the earthquake data contained in the records from these teams. 
The bulletin contains:   (1) data on all the phases that have been asso- 
ciated with epicenters by the USC&GS; (2) data on the epicenters 
listed in the bulletin - as reported by the USC&GS: (3) arrival time, 
period, amplitude, and distance for phases not associated with 
USC&GS epicenters. 
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GEOTECHNICAL CORP. (STAFF), Long Ftengg Seismic Measure- 
menl Program - SeismoloKical Bulletin No. 42 for June 1965, 
Contract VT7?051, AF 33(657)-12145, Geotech Corp., Garland, 
Texas, 1965. 

VESIAC 15,328 VU This bulletin contains seismolORical dyta on earthquake phases 
recorded at 10 of the mobile seismological stations being operated 
by Geotech. Corp., under the LRSM Program.   The bulletin is in- 
tended to be an aid to interested observers in determining the extent 
of the earthquake data contained in the records from these teams. 
The bulletin contains (1) data on all tlie phases that have been asso- 
ciated with epicenters by the USC&GS; (2) data on the epicenters 
listed in the bulletin - as reported by the USC&GS; (3) arrival time, 
period, amplitude, and distance for phases not associated with USC&GS 
epicenters. 

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measure- 
ments Program - Seismological Bulletin No. 45 for September 
1965: Contract VT  4051, AF 33(657)-12145, Geotech Corp., 
Garland, Texas, 1966. 

VESIAC 15,329 VU This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated by 
Geotech. Corp., under the LRSM Program.   The bulletin is intended 
to be an aid to interested observers in determining the extent of the 
earthquake data contained in the records from these teams.   The bul- 
letin contains:   (1) data on all the phases that have been associated 
with epicenters by the USC&GS; (2) data on the epicenters listed in 
the bulletin - as reported by the USC&GS; (3) arrival time, period, 
amplitude, and distance for phases not associated with USC&GS epi- 
centers. 

GEOFECHNICAL CORP. (STAFF), Long Range Seismic Measure- 
ments Program - Seismological Bulletin No. 46 for October 
T965, Contract VT/4051, AF 33(657)-12145, Geotech, Corp., 
Garland, Texas, 1966. 

VESIAC 15,330 VU This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated by 
Geotech. Corp. under the LRSM Program.   The bulletin is intended 
to be an aid to interested observers in determining the extent of the 
earthquake data contained in the records from these teams.   The 
bulletin contains:   (1) data on all the phases that have been associated 
with epicenters by the USC&GS; (2) data on the epicenters listed in 
the bulletin - as reported by the USC&GS; (3) arrival time, period, 
amplitude, and distance for phases not associated with USC&GS epi- 
centers. 

GEOTECHNICAL CORP. (STAFF),  Long Ringe Seismic Measurements 
Report of Southeast Missouri Earthquakes, Tech. Rept. No. 63-92 
Contract No. VT/074, AF 33(öOO)-41694, Geolechnical Corp., Garl 
land. Texas, 1963. 

VESIAC 7130 VU Seismic data recorded by the Long Ringe Seismic Measurements 
network from 3 earthquakes occurring In Southeast Missouri during 
the Spring and early Summer of 1963 are presented and summarized 
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in tabular and graphic form.   Obvious differences in data between 
these earthquakes and explosions at the Nevada Test Site are discussed. 

VESIAC 7407 VU 

GEOTECHNICAL CORP. (STAFF), Magnetic Tape Composite of Project 
GNOME, Volunteer Team Reports, Tech. Rept., Contract No. VT/&J4 
AF 33(600)-41694, Geotechnical Corp., Garland, Texas, 1963. 

The unclassified nuclear test, GNOME, exploded near Carlsbad, 
New Mexico, on December 10, 1961, and was monitored by 43 seis- ' 
mograph teams cooperating in the Volunteer Team Program.   Eleven 
teams recorded the GNOME signal on magnetic recorders.   This re- 
port describes the methods used in the preparation of a magnetic (ape 
composite of the GNOME signal.   Data from the magnetic records are 
re-recorded onto a single reel of tape.   Figure 1 gives the approximate 
location of 42 of the participating teams.   Table 1 is a numerical index 
of the teams shown in Figure 1.   Table 2 lists the 11 volunteer teams 
which submitted magnetic recordings, and gives their location and 
distance from the GNOME site.   The composite was prepared by the 
Hale Instruments Company of Houston. 

VESIAC 8968 VU 
AD 452 843 

GEOTECHNICAL CORP. (STAFF), Magnitude Studies and Detection 
Capability Studies Conducted Under Project VT/0M7Tech. Rept. 
No. 64-123, Project VT, 036, Contract ÄFTJfeSTT112007, The 
Geotech. Corp., Garland, Texas, 1964. 

Station magnitude corrections for BMSO, CPSO, TFSO. UBSO, 
and WMSO, are developed for several epicentral regions.   Differences 
in corrections for each observatory and for the regions indicate 
azimuthal dependence of station corrections and/or inaccuracies in 
existing distance-depth magnitude correction factors.   An estimate 
of detection capability of the stations and of th : 5-observatory net 
for USC and GS-located earthquakes is given.   A comparison of the 
variability of BMSO, CPSO, UBSO, and WMSO in P-wave magnitudes 
calculated from long-period data to the variability among P-wave 
magnitudes calculated from short-period data is given, and of P-wave 
ground velocities observed on the broad-band, flat-velocity seismo- 
grams at WMSO with P-wave ground velocities on short-period seis- 
mograms. 

VESIAC 7345 VU 
AD 436 466 

GEOTECHNICAL CORP. (STAFF), Registration of Earthquakes at Blue 
Mountains Seismological Obsi-rv,, Cumberland Plateau, Tonlo FöFest, 
Uinta Basin, and Wichita Mts., Contract Nos. VT 036, VT 070. VT 
1124, Geotechnical Corp., Garland, Texas, 1963. 

These bulletins contain the data on earthquake phases recorded 
at the five seism, observ. operated for the U. S. Dept. of Defense. 
They are intended to aid in determining the extent of the earthquake 
data recorded at each of the five observatories.   The preliminary 
analysis of film seismograms was accomplished by the personnel at 
each observatory.   Included are:   a) all epicentral locations, origin 
times, and depths of foci which are obtained from the USC &• OS Pre- 
liminary Determination of Epicenter Cards, published monthly; b) data 
for all phases that have been associated with the epicenters reported 
in USC it GS cards; and c) phase arrival data that cannot be associated 
with epicenters reported in the USC & GS cards. 
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..llltM MM«  AS   < itlV     If. A» »      Hr,.r.-hKi,.n. ..| ft.mr Si,'Ml. K. 
rt..«^ «i ih» OrMt»m. T>— 1U. Codract VT'1158 AFlSTROu 
I««  G««i»rhMtral T-.f,.    r.-.rUnd   l^aa, 1964. 

KM Vt' TW fnlltmne •itn«U ^rr r»pm(Krr«l in nu» lumklvi: II drvplo- 
ftitrt rvrartliiof c«r«|N>% itM> wiMnoniMvrii: Sideirrlorordvr rrcord 
a( JM «*iMi*>fii«4*r «rrav «i WMSO. 3> »leiMl» prudurml liy dcep-v«ll 
•#tMtMNn«f»r (in «raM ho|»i by. ■! puiiin« a «ciRhi on a diaphragm 
ra**rlH« ih» .rll lop. and bl by blmrinü in a MMlcd «ell: 4) quarrv 
hlaM rvcord». and M r*rnl rvrnrdnd by a drrp-»rll NriHiiiompirr. 

NNICALCOKP. (STAFPI. WtprodMCHo— of tw— »BMIU Wt- 
1 Hot»*, OkUHwnMi Conlracl VTIISS. AP SSf«OOT-43364. 

leal Corp.. Garland. Texan. 1964. 

AC 7416 V'' Tbl» I-. kl« i ronlainn a rollrriKm <•( phuincrapliH. .nul HdNnincram 
rr1if.«tucii<in».   Thrrv are phoioftraphit u( a rtrppwrll HPlnmontPler. 
UnolKh Mndel 11167.  SpHtmncran« reprixturlioni« arc   D di>vp|ncnnli>r 
mrnrd < ( »mall !• nn>((  dfcimrll and Hliallow-wrll KrixmomolerR 
ai Hohart: 2) quarrv blaala twm Chlco. Texas: 3) surface noise re- 
rorded hv «urfare msirumcnls <»nlv: and 4i develocorder record of 
rr-I..IW| M -•! .1   recorded by small Denloff. deep-well, .ind shallow- 
•rell «elsmome'ers at llnliart. Oklahoma. 

«.»CMKIISK Al ( OHI». (islAFH. Ji«isni..l..l;ic..l Bulletin 1964: U>n£- 
Uanite Seisnur Mi.it-uti menih Pro^r.im, Contract VT '6703, AK 33 
ff.'.7"\-I62"ö. (.eotechmcal Corp., CärTänri, Texas, 1964. 

VKStAC 10.649 Vl' This liullettn contains seismologlcal data oi. earthquake phases 
recorded at II of the mobile seismolo^ical stations Mag operated 
by Teledvne Industries, Geotech Division, of the Lonn-Itmne Seismic 
Measurements (I.KSMI Procrjim.   Tl.^ bulletin is intended to be an 
aid to interested observers in determin ng the extent of the earthquake 
data contained in the records from these teams. 

r.FOTECHNICAI. CORP. (STAFF), Special Orientalion Program. Phase 1. 
Tech. «ept. No. 64-132, Contract AF 45(6381-1I?0, The Geotech, 
Corp.. Garland, Texas, 1964. 

VKSIAC 9966 VT In .lune 1944, Geotech outlined a five-point orientation program 
for the ir.iinm;: of new station researchers in the operation of seis- 
molo^ical laboratories.   The program was part of the plans to trans- 
fer several lonu-ranne Seismic Measurements Mobile seismological 
observatories to other U. S. government agencies and to several 
foreign countries.   The program's five main points were;   (1) prepara- 
tion: (2) formal classroom instruction on equipment operation; (3) 
system setup exercises; (4) on-site visits; and (5) publication of a 
Signal Atlas of earthquake signals recorded at LRSM sites in Bolivia, 
Gern.any and Norway.   Basic objectives of the orientation program 
(which were achieved), and recommendations for similar future pro- 
grams are included. 
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GKOTECHNICAL CORP. (STAFF). Speclral Analysis of Seismic Noise 
at the Knlwelok HI Well. Parry Island, Kniwetnk AK.ll.Marshall 
iBland», Pacific Ocean. Contract No. VT/113S. XFTlfBÖÖT-^nc^ 
Geotechnlcal Corp., Garland, Texas. 1S64. 

HSFM?
1
 

VU The ,X)Wer sl)ec,r:,1 density functions of seismic background 
AU iJO BJU noise were analyzed from several depths In the Eniwetok E-l Well 

Parry Island, Eniwetok Atoll, Marshall Islands.   The theory of 
power spectra Is discussed together with its application to the study 
of seismic background noise.   Results obtained show that the noise 
recorded by a vertical-motion seismometer is due to Rayleiuh waves 
of fundamental and higher modes. 

GEQrECHNICAL CORP (STAFF), Spectral Analysis of Seismic Noise 
at_the Perdasotphy No. 1 Deep HoIe7 Comanche County,Dklahoma 
TR 64-83, Contract VT/HSö, AF 33(600)-43369, Geotech. Corp., ' 
Garland, Texas, 1964. 

VESIAC 10,773 VU The power spectral density functions of seismic background 
noise were analyzed from a number of depths in the Perdasofphy No 
1 deep hole, Comanche County, Oklahoma.   The theory of random 
body-wave noise is discussed, together with its application to the 
study of seismic background noise.   Results obtained show that the 
noise recorded by a vertical-motion seismometer can be explained 
by a combination of Rayleigh waves of fundamental and higher modes 
and body-wave noise. 

GEOTECHNICAL CORP. (STAFF), Standard Operating Procedures for 
Seismological Observatories, Contract No. VT/036, AF 33(657)-12007 
Geotechnical Corp., Garland, Texas, 1964. 

VFSIAC 8418 VU This manual of Standard Operating Procedures contains instruc- 
tions for the operation of a seismological observatory.   The pro- 
cedures specified in the manual are those in use at the Blue Mts., 
Cumberland Plateau, Uinta Basin, and Wichita Mts.   Seismological 
Observatories, (BMSO, CPSO, UBSO, and WMSO).   Facets of obser- 
vatory operation are described in detail, except for those specific 
instruments (for example, instrument repairs) that have been pub- 
lished in operation and maintenance (O & M) manuals.   Reference 
is made to these manuals where appropriate. 

GEOTECHNICAL CORP. (STAFF), Test Report. LRSM Seismograph Cali- 
b rat ion Study, Contr. No. VT 0Y4. AF 33(6ÖÖ)-416Ö4, Geotechnical ' 
Corp., Garland, Texas. 1963. 

VESIAC 8279 VU Since the beginning of the Long-Range Seismic Measurements 
(LRSM) Program, a systematic discrepancy has been noted in the 
magnification calculations for the short-period seismographs.   The 
magnifications computed from the weight lift method of calibration 
were consistently higher than those computed from the electromag- 
netic method of calibration.   This calibration study resulted in 
recommendations for changes in the magnification constants, elec- 
tromagnetic calibrator hardware, and in calibration techniques.   In 
addition, the phase response characteristics of both the long-period 
and the short-period seismographs were produced and the long-period 
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tSeechnnStarrveHrdieerSPOn8e **"*•*** and caUbra.^on 

VESIAC 6011 VU 

VESIAC 6805 VU 

VESIAC 8881 VU 0 

Corp., Garland, Texas, 1963. «"(bOOMiaiS, Geotechmcal 

(^o;-41318, Geotechmcal Corp., BärLmd, iSas, 1861.       ' 8 

mniJhiS,b^letin Provides '"formation on Wichita Mountains «fcic 

a. a c„„ve„.e„, d,sta„e t„m ^SZH^ZI^T 

Geolo^cal Survey, Denver Colorado, 1964.   (OFFrciAL SS7) 

VESIAC 8561 VU 
AD 451 866 

apparent velocities of HIP Pn /T"^ o , difference in 
in the dip of the M^horovic^ mlSX    rtlr "? Variati0nS 

successive layers at NTS ar^rnM^^T.^;,^^ 
oH       U™T*VZ*lUTTB f, Ludl0W have a thickness 

0     i.t km, Hj -  13 km. and Hg =   13 km; the total crustal 
thickness is 27 km 

TW, FSmmZtitV, Geotech-Teledyne Indust.. 6arländ   lexis. 
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VESIAC 19,882 VU 
AD 860 602 

This report Is the fuurth In  a series ol studies which evaluate 
seismic noise levels at LRSM sites.  Data from the short-period 
and long-period vertical seismographs from 20 field sites are re- 
viewed, and standardized data compilation methods are discussed. 
Cumulative probability distribution of amplitude curves, noise spec- 
trum curves, and spectrum histograms are developed for each site 
studied. 

VESIAC 7106 VU 

GIESE   P., "Velocity Distribution in the Uppermost Region of Crystalline 
Itock Derived from Refraction Observations on the Bohmlschbruck- 
Eschenlohe Profile," Zeitschrift Fur Geophysik 29, No, 5. pp. 197- 
?13, 1963, (Translated from German), Contract SD-78. 

On the refraction profile of Bohmischbruck-Eschenlohe, the first 
25 km of the profile line are found on the crystalline rocks of the 
Bohemian massif.  In the travel time diagram, the first arrivals are 
not in a straight line, but on a weakly curved one, which is the result 
of a velocity gradient.  With approximate integration, the velocity 
course with depth can be calculated.  The result is compared with 
those of other measurements.   Velocity measurement! conducted by 
Birch with increasing pressures and temperatures also result in a 
continuous Increase in velocity.   Further, it is possible to show a 
relation between the profile length and the measured velocity in the 
basement.   A velocity gradient can explain discrepancies in velocity 
measurements on long and short profiles. 

VESIAC 11,827-C VU 

VESIAC 20,420 VU 

GILBERT   F    and G. E, BACKUS, Matrix Operations in Elastic Wave and 
Vibration Problems - Part III, Contract AK 4tf (b38)-138», Univ. ol 
Calif., San Diego, Calif., 1965. 

The boundary value problems most frequently encountered In 
studies of elastic wave propagation in stratified media can be formu- 
lated in terms of a finite number of first-order ordinary differential 
equations with variable coefficients.   Volterra (1887) has shown that 
solutions to such a system of equations are conveniently represented 
by the multiplicative Integral or matrlcant of the matrix of coeffi- 
cients.   In this paper, the authors summarize some of the better 
known properties of matricants plus numerical methods tor their 
computation.   It is shown how one of the major sources of loss of 
numerical accuracy is eliminated. 

GILBERT F., and D. HELMBERGER. Low Frequency piscriminants for 
Small Events, Sei. Final Rept.. Contract F4462ü-69C-Öll8. Univ. ot 
Calif., La Jolla, Calif., 1970 

The Cagniard-deHoop method in generalized ray theory is ex- 
tended to spherically layered media.   The theory is approximate and 
is asymptotic in reciprocal fractional powers of the frequency.   For 
mantle body wave phases it is estimated that the theory can be used 
for P pulses with periods less than 40S and S pulses with periods less 
than 75S.   An initial application of the theory to the study of LRSM 
recordings of NTS events shows:   1) models derived from travel time 
data alone may have synthetic seismograms that disagree with obser- 
vations; 2) the structure of the upper mantle beneath North America 
has very significant lateral variations in the uppermost 700 km. 
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VKSIAC 19.667 Vl' 

«ILE. W. W., RtWfCh tn attinlc Phrwtro»tM Conatcfd with Earthqwakf 
and ExptoilölM, A MTCÜrv iVmlului« atltmonwttr - Kt. Ryp1.. Cow- 
iraci N4e30-UC-Ne7. Calif. IIMI. of Ttck.. PiMKltmi. Calif.. IM» 

A I....!- in n.Ki mercury pendulum aelsmometer hi« been developed 
:il the SrinmoloKlcal Ldboralory. California Inallluie ol TVchn^i ny. 
The device« are preaenlly operallonal In aevrral locallona ttlNMPHl 
the world.  The Iniilnimenln exhibit extremely «ood nenaltlvlty. ata- 
blllty. and slKnal-to-nolae ratloa In tht« .02 - .001 Hz ranue.   Selamlc 
waves of 3 » 10-4 H,, and lilts of a few parts In 10-•' radlana have 
been observed. 

VESIAC 15,5?6 VU 
AD 807 662 

GIRARD, D. W., R. M  KIRKLIN. ami J. R. SHERW1N. Mull Iromponent it rain 
Seismograph. Quarlerlv Repl. No. 6. OcL - Doc   1966. IU-pi. Nn   I'R- 
67-2, Contract VT/r>081, AF 33(6571-15288. Telrdync Industries. GCHJ- 

lech Division. Garland. Texas, 1967. 

Phase responses of the strain seismonraphs indicate appreciable 
deviations from theory.   Hcwever, good cancellation of Ravlolgh waves 
with combinations of strain and inertial seismographs indicates accep- 
table phase match.   Unpredlcted phase discrepancies of approximately 
5 degrees in the 0.8 cps galvanometers of the strain seismographs can 
be eliminated by a simple conversion to a 3 cps system.   Uncertainties 
in the phase response of the calibrators on the strain seismometers 
can be resolved by installing a monitor at the calibrator. 

The main effort on the program has been shifted toward evaluating 
the directional capabilities of the strain-inertial combinations in the 
L-P spectrum.   Design of instrumentation to implement this is dis- 
cussed. 

VESIAC 16,068 VU 
AD 814 641 

GIRARD, B. W., R. H. KIRKLIN, J. R. SHERWIN, and R. C. SHOPLAND. 
Multicomponent Strain Seismograph, Quarterly Rept. No. 7, 1 Jan. 
Through 31 March 1967, Project VT/5081, Contract AF 33(657)-15288, 
Teledyne Industries, Inc., Geotech Div., Garland, Texas. 1967. 

Eleven seismograph channels at vVMO were converted to a 3-cycle 
system, resulting in a significant improvement in matching of phase 
response of strain-inertial combinations.   A substantial increase in 
utility of the S-P strain directional array data was achieved by a 
transition from offline s —nming to online summii;g of strain and 
inertial signals. 

A combination of L-P horizontal strain and inertial seismographs 
with matched frequency responses was put into operation to evaluate 
its directional capabilities.   Magnifications of 50K-100K are required 
to reject long-period microseisms effectively. 

A comparison of the steel-cased borehole and the plastic-cased 
borehole indicates that 6-second microseisms are recorded wiih 
approximately 30 percent less amplitude in the steel-ca^ed borehole. 

GIRARD   B  W    R  H. KIRKLAND. J. R. SHERWIN. and R. C. SHOPLAND. 
Multtcomponent Strain Seismograph. Quarterly Report No. 8. Contract 
VT/5081. AF 3S(657)-15288, Teledyne Indust.. Inc.. Geotech Div.. Gar- 
land, Texas. 1967. 
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VK8IAC le.TSft VU Ua»of an »lrrir»m««NHir ralii>rait>r .«. pUr» .4 ihr 
••MriMr ralttiraior I«I ihr »arifal «iralM Mi.m. mr<c > 
|>li4M- diMrr -lunr ir.      Hrotill* ehu« ihal «II air«!« •«! I 
arr malrhMl • iihm 4 tkcrrr* bnawti. 0 I «Md S rp» afl4 
«r.r« <<il In 10 i p. An jiuli•!■ ol rwlwrvart. {««•r * 
•rumir aM«« and «uiuU ramiwlad u» a taal iraaalnrtn 
ihai ih» imrfrumani* «r» <^N>raiing arronH* i- ihn.n 
•4 iMttprrjiurr riuncr. and «md t« .^wrrfh-n .4 ihr h.r 
•4-it.mi.i.irirra arv dl<iru»**d 0|M>r«ih« «4 » NMirhrd t 
«4riin-ln*iiul rtiinblnji|»n tnr dirvrli«««! dlM'MmMui 
prrkMl »urfarr «-«**• u aim» dlarmuwd 

h** HlmiMlNl 
r»IUI iftvmm 
«MM« |Q <tr 
■1 .,**lf .1 
ptt^ttam •tmr* • 
TW Hlrru 

I/ma«! «4rain 
t* hi»rt#fi<nl •! 

h««4 Ml«. 

VKSIAC II.»78 VU 

tJLOTOV, 0. K.. "Ctmnldvnillan a( RHradl«« .* iMvrmrduir lVw«UMr« 
in imrrprrttm: ihr H<>incr«|ih. .4 IMIr«clMt «ad RHIarlvd Wat*»." 
Prlkladnayatir.^.. v.   |r,  w. |H.|2«. I»)?. rrrMalatrd Imm ItotaUMil 
ConTrart ST»-79. 

Thaw aquaiion» tor apphtna a currvclloa for Ih» attact of r«<rar- 
lion nn inlrrmeduir l>iundarip* «Hh Ihr craph* maka H pDfkMhi* to 
rrdurr a tmiliilayrrerf mcdlion I« a 3-lavarad madtam rabiivah 
raiMrtlv.  Thr pmblam I» unload mora Mmph and m«ra artvrntvh 
for lha hndnftraph» •«» rHradr»! vavaa and H rvquir»* apprtnimai» 
Miluilnnn fur ihr h>«tn|tnph» «.I rrflacled »ava».   Al ih» «amr lima. 
Ihcw formula» and graph» ipw ihr rrmr» valaaa. wtarh ara «aafal 
in avaluallnR ihr arrurao (4 wnrav «orfc in ract'Mt* «hrrr ihr Hlan 
of rafractlonn ha» 1*4 lirrn lakrn into arcmni prvatmuih.   Tha «nl«. 
lion» ara of pradiral impnrlanra prtmanh (»r plailantt ragtn«* 
rhararlprt/ad In «rntlr prnfilr» of In» ampHiad». vartahla itarltn»** 
of lo* valocllv /«»na. and ■ hl|th «ralnrilv in lha «up|*<flinc 

VKSIAC 20.0HI VT 

ULOVm l>. and S. S. ALKXANDKK. A CamMTlmnf ihr l^hr ftmrrtnr 
and Nrvada Trt.1 Stir Smirrr Hrrion* - Sri   Ifc-p«     Rri*   V.  n)fC%a- 
irarT VTI?«!. »33f.r.T.Mr.?»|3   Tr!.^nr Imtui     Iw     ttmmktt 
Va.. 1970 

T»<> parllrular irwrra ration». Ukr Aiprrlnr and ihr Vrtada 
T"f«l air arr dnrumrnlrd in drlatl u»!^ jtaiUblr cmVf ir 4t and 
, 1 ■■I.'..   1. .il obM-rvaiion«.   Kaeh tm dl»ru»»rd imliridualh in rrlaiiin 
lo 11» M>iiin,: in ihr prrvailine raitional rniM and upprr manilr »iror. 
lurr of ilu- mld-conlinrnl and Ihr lto»«n and Itai^r raoprviitrK.  Com. 
IMrlimn of Ihr iwo »ourrr araa» indtrair« ihai ihrv arr marhrdh 
dlffprenl from nnr anoihrr noi onlv ai »Iwilln« drpili* ••ui ihrnughnai 
ihr up|«r manilr a» «rll.   t/>railnn acrurarlr» for rtrni» ai Nah 
»Mr» arr quilr r'-m|urablr. ho«avar. a lar«r hih||n£ra|an iktrummi. 
Ihr rxtriiHlvr lllrralurr rrlrt jnt I» Ukr Sliprrinr ai»l i»» Viada 
Trsl Sllra. 

CLOVKR. P.. and S. 8. ALCXANDKIt. A IVrlimlnar^ IraluaiK.n .4 ihr 
Malrhrd Killrr Trrhniqur in Ihr Drirrli<>n «4 Ij^e-IVri«! U«i. Uatr 
l»jclMli..n   Sri.  Rrpl.   Tl.,^    V . ???   1    „!,„:  \ f   ^T-V 

VKSIAC 19.038 VI 
AI) 840 712 

•^i      rrliHhnr InrhiHl     In.   . Alrt^nrlna    \ j     1».* 

l»ln|! nmr rlrmrnl* of ihr Montana LASA  V>ne-prri<«< l**h «a.T 
radiation »a» drlrrlrd al 8 N rallo» aa km a» I lor atmhriir irrt 

286 



WlllOW   RUN   LABORATORIES 

■HriMMf 

».IM W 
*   — "^"^"iP— '" * »»•••* 1-r.llrl IJI». r Ihr 1MM. ol «hlrh 

mt m nn. IM. (Tr.«.w^ irom »„„„„,. rn„lr4r, g^^ 

Bl£ S eW,n,rt ^ *ar,OB» mM *«li mrdM SM 

S3r/5sr^co,,,art ^ ■,,,,,,, 4m, - ■* *s SS* 

from rmwhiCnmriul DA 4«.(M3 GSA-3137. Mranmiva 
«•SAT M.IM W T*r «ahor■.«.«. ~ ■ 

rM h/L«n^ L7^ lormul-ir - r..,.,.. Invrnlorv ..( d.iia ilwl 

... mafcr , choir,, am«^ .rrl-mir da.a ,„ Hlminafr Ihr «,K.rt?c?^a*wcl 

prr....^l moil.« .„ moMdrrrd.   Mnvrmm.» of rlonßa.io„ mav rT 

mammmmmmnmm * ihr rhr.^.kwr ,rf cruM»l moimn«. ihr 
mT^IdriS ni"*rmrni» in ßrnrral and olhrr mallrr,. ;,rr 

M>'2&£ZsrS i
r>,-r",,',,"n ••' n^M«'»«!!!.» for Ihr Inlrrval nrlurrn 

ZSmOZi      Zm: ", ^ 8,ron«,V r"'-''rlaird Random FMntilon«." 

VKStAC 11.44^ VT 
•ilh iüi^nl^llln 'l^^r 0' "* pr,,,,,rm ,hal "r,w" •" connrcllon ■ytateMUH Ihr pmtaibillll»» for Ihr rrlalivr dlnplacrmrnl of Ihr 
r »ir» ma I« nl i... Mrr.nelv rorrrlalrd rand, m funrllonp. 

^ .J." ,!üL!IL,!,l",,l0, mU* Wf***** fMm» Ihr qurMlon arises 
mmjmmm* diMriHulion for ihr mirnal l^urcn adjarrnl rx- 
irrm.U of ..„ „„*„„ füncn„„ whlrh arr c ,rr(.|a|rd    ,„ |h|(   haMi 

rorrrlaiio« of ,»i„ „o^ram*. in Iracln« Ihr axr* of magnrllc and 
«riwir aimmallr». m rMimaiint ihr dlnplarrmrni of ihr anllclinr» 
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of upllfl« caused by errorn In depth. eJc.   In the presenl reix.rt tins 
«Nrtta IH mmämt in a «eneral form for (he c se o    w Si .narv 
hlRhly correlated Gaunslan functions. ■»■■"» 

VKSIAC 12.553 VU 

(JOIS" LLfiTroMab',,Uy ,,f/alHe S?11 "" Sel8""t- Records." 

The article examines the probability of erroneous detection and 

StaSSSSilKS! ,,U,SeSl :,PP"t>d in ,he Vi8ui" correlation of seism .«rams and summary tapes.   The problem of the selection of 
•he optimum parameters of the criterion is examined.   The influence 
of inlerference systems is estimated. mnuence 

VKSIAC 13.310 VI) 

C.rrJJ- Ä U,,1,za,,(," "f Amplitude Correlations for Phase 
Corre al.on of Se.smic Waves." Geol. i Geofiz. No. 5. pp SS-B 
1965. (Translated from Russianl.T.TrüFacTsF-^B. 

The pmbahility of amplitude inversion is reviewed in the first 
.-.ccion: ln ,he second section, the concept of inversion is «eneralted 
for the ax.s of synchronous phases as a whole.   R (. fOUJ d «TSpUtade 
orrelat.ons between these .txes and the corresponding inversionTcan 

be de ermmed m a non-unique manner.   CorrellLns obtained are 
corn-hti,^ deterni,na,i0" <,f Probabilities of various variants of 

VKSIAC 11,447 VIJ 

VKSIAC 11,417 VU 

GOLTSMAN. KM    and T. B. KALININA, "Simplified Methods of Freouencv 
Analyse and Synthesis and Their Application to the Solution of Cer"an 
?T?yff*!^!' . ^N**- Pftk^"r Geof., No. 21   pp.31" J--J5, 19J8. (Translated from Russian), Contract SD-78. 

Methods of frequency analysis and synthesis are very widely 

of tJe P^H
0118

 "H 'r' PllySiCS and ^oP'^'cs.  Since [he majorit, 
JJ^r        S meth0dS 0f analysis and «ynthesis involve cumbersome 
the deve^Sr„0p

rntr^Uire T^^ *"* eXpensive instrumentation the development of simple approximate methods that can be performed 
on low quality computers is an urgent problem. «-lormea 

In this paper there are described methods for one type of har- 
monic analysis and synthesis of both non-periodic and periodic signals. 

GOLTSMAN. KM   and YU. I. LIMBAKH. "An Instrument for Frequency 

GeTvVlVTTs? Sir STalS'" ^^!H!i^£E^a ^w.^ Vol. 21, pp. 26-36, 1958, (Translated from Russian), Contract 

Hi*,. The t'^ory of the methods of analysis and synthesis employed is 

fn this nH"    u11 in a Separate Paper' reference t0 wh^ is made in this paper.   Here are given only the major theoretical results 
necessary for describing the circuitry and the operation of the instru- 
ment    Theoretical considerations are presented, and then a desert 
tion of the circuits and design of the instrument/followed by a Sfon 
Is'ofTh^ 0   the ins!1

rUment' a"d «"ally a section containing exam- ples of the analysis and synthesis of certain signals. 
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GOODMAN, N. R., Eigenvalues and Eigenvectors of Spectral Density Ma- 
trices, Sei. Rept., Project VT/6702, Contract F 33657-67-C-1313, 
Teledyne Industries, Inc., Earth Sei. Div., Alexandria, Va., 1967. 

VESIAC 16,079 VU This report describes some Interpretations and uses of eigen- 
AD 814 687 values and eigenvectors of spectral and sample spectral density 

matrices of multiple stationary time series. 

GORDON, D. W., Libyan Earthquake of February 21. 1963. Contract No. 
Project 7.3, U. S. Coast and Geodetic Survey, Washington, D, C. 
1964. 

VESIAC 8387 VU This report covers the Libyan earthquake of February 21, 1963, 
AD 603 695 and the five teleseismically reported aftershocks.   Its purpose was 

to contribute to the basic data concerning earthquakes and to examine 
possible differences between seismic waves excited by earthquakes, 
and those by explosions.  The earthquake is discussed under these 
headings:   1) instrumentation; 2) WWSS data; 3) magnitude calculations; 
4) comparison of earthquake and explosion seismograms; 5) epicenter 
calculations; and 6) depth considerations.   A summary states:   1) the 
Libyan earthquake was not particularly severe; 2) its magnitude was 
5.3; and 3) extensive damage was caused by shallow focal depths, 
alluvium under Barce, loose building construction. 

GORSHKOV. G. S., "A Catalog of the Active Volcanoes of the Kurile Islands 
Volcanoes of the Northern Islands," Akad. Nauk., Bull, of Volcanological 
Stations, No. 25, pp. S6-178, 1964. (Translated from Russian). ContracT- 

SD-78. 

VESIAC 8975 VU Active volcanoes of the Kurile Islands - 39 of them - are cata- 
logued.  The following information is given about each of them:   a) 
Synonyms or other names for the volcano; b) Location; c) Height; 
d) Form; e) Geological characteristics; f) Tectonics; g) Structure; 
h) Age; i) Crater (discussion of its characteristics); j) Streams of 
lava - composition of the lava, and history of lava deposits; k) Com- 
position of volcanic products; 1) Mineralogical composition; m) Pyro- 
clastic products; n) Mineralogical compositioi of slag; o) Fumarole 
minerals; p) Gases; q) Dates of eruptions; r) Type of Eruptions; 
s) Peculiarities of volcanic activity; t) Indications of eruptions; u) 
Bibliography (of works cited at the back of this study - relevant refer- 
ences). 

GRAY, G. A., Array Study, Tech. Rept. No. 64-122, Project VT/036, 
Contract AF 33(657)-12007, The Ceotech. Corp., Garland, Texas, 
1964. 

VESIAC 8967 VU Filtering was used to simulate the effect of 10 different seismo- 
AD 452 841 graph response characteristics on several teleseismic P-wave sig- 

nals.   The signals used were recorded with large signal-to-noise 
ratio on the short-period seismographs at the Wichita Mountains 
Seismological Observatory (WMSO).   The amplitude of the first half 
cycle of each signal (first motion amplitude), relative to the maximum 
signal amplitude generally decreased with decrease in bandwidth.   If 
the magnifications of the simulated seismographs were equalized at 
the period of the predominant microseisms (6-sec period), the first 
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mollon amplitudes generally 'm-reased as bandwidth decreased he- 
cause of the resultlnn increase in magnification at shorter periods. 

GRAY, G. A.. Laboratory and Field Evaluation of the Willmore Mark II 
Seismometer. Contract VT/036. AF 33(657)-12007. Gcotechnical 
Corp., Garland, Texas, 1964. 

VESIAC 7546 VU Shake table tests were conducted on a Willmore Mark .1 seismo- 
meter at The Geotechnical Corporation laboratory in Garland. Texas. 
Field evaluation tests were performed at the Wichita Mountains Seis- 
molotfical Observatory.   The report summarizes the results of these 
tests. 

GRAY, G. A., Operational Evaluation of Broadband Seismographs, 
VESIAC Rept. No. 4410-77-X, Contr. No. SD-78, Univ. of Michigan, 
Inst. of Set. & Tech., Ann Arbor, Mich., 1964. 

VESIAC 8865C VU Described is tlie broadband three-component seismograph at 
AD 452 161 the Wichita Mts. Seism. Observ. (WMO), which was designed in accor- 

dance with recommendations of the Geneva Conference of Experts. 
Preliminary evaluation of detection capability indicated that the 
broadband system added very little to the total seismic de ection 
capability of WMO.   Examples are given of this conclusion.   The 
identification of earthquake phases, especially for large regional 
earthquakes, seemed to be the only area in which the broadband 
visual presentation was often superior to the other systems.   The 
broadtand vertical seismograph was also operated at a higher speed 
for several months to further evaluate its detection capabilities. 

GRECHNISHNIKOV, G., and V. NOMOKONOV, "Features of Refracted 
Waves Generated in a Medium Containing a Vertical Layer (According 
to Modeling data)," Vyssh. Ucheb. Zavedeniy Izv., Geologiya i Razved., 
No. 2, pp. 116-123, 1965, (Translated from Russian), Contract DÄW- 
083 OSA-3137. 

VESIAC 13,657 VU The authors' investigations were oriented toward the study of 
solid models in the case of a practically infinite vertical thickness 
of the lower refracting media.   Results are presented for plane and 
curved surfaces of a lower refracting medium containing a vertical 
bed of lower velocity.   Apparatus and procedure, the method of obser- 
vations, features of plane boundary, vertical bed, and kinematic and 
dynamic features are discussed. 

GREEN, P. E., Effect of Using Subarrays on the Directivity Pattern of 
the Extended TFO Array, Contract AF 19(604)-7378, Lincoln Labs.. 
M. I. T., Lexington, Mass., 1964 (OFFICIAL USE ONLY). 

VESIAC 7745 VU O 

GREEN, P. E., A Large Aperture Seismic Array, Group Rept. 
1965-1. Contract AF 19(628)-500, Mass. Inst. of Tech., Cam- 
bridge, Mass., 1965. 

VESIAC 9286 VU The Large Aperture Seismic Array is an experimental system 
AD 609 851 designed to provide improved capability for seismic discrimination 
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VESIAC 19,030 V1J 
AD 661 154 

VESIAC 8364 VU 
AD 443 444 

VESIAC 14,231 VU 
AD 630 559 

of nuclear exploatun» and carllnuaki..    T»..- . 
.-ugh. ab„u. by -upprra,;.:. r^^^^^'iiT'u ,o ^ 
rMahve .o the «icnal .hn.uKh ..„• ^V^^iSSSS^ ^^ 
and a larner arr.iv .IIMI •„,.• ih^  .        ««nser number of «eniinni 
for thlH pur,K.w/ ^^r^.J       OUaly t™»**** '" «••»m.c .my. 
•he ..„na'l Imp^ve^n'n.'u be'S.^l KSÜ ^ H '" -B» 
description of .he varK.u. ,«r^ JSTSIISS! !C " ^^ •,hy,,,c', 

currently envUtoned. .mlilthe 1^.^ ,T        y ***** " " ,s 

«iKnal telemetry. S ISSÄSiSf- "' mfnmn' "^ ««""-">• 

riJoS. Mass.. 79
,^8,-5re7^:r'Koln l-,^., Mas« Inst. of Tech.. 

Lar,e A,ÄrlUrP Seismic / 'ray as -       'I'J/' 
U8",R ,he «^'""ental 

Mas^S2^500' Ma8S- ,nfi,-(,f T-"- Lincoln Labs., ^in,...,,. 
No. MMl Tech. Summ., Contract 

elusion was reached "ha, aSs of ^K
maKn, ude "g«- The con- 

possibilities for si-m   ic .n. Zn      •se,snion,ele" OHw the best 

larKe horizontally, pSSy'SSX«flS2^ !f!2! ,ha, are V<,r>' 
summary of the work doneXlni |"e SSS^Sf^üT^ A 

cussed.   Also  the remiit« J .7 ' f     d under rev'ew is dls- 
Work is beinsdone on t e ZSSS^S"^ '" ^üf are de-'-il-d- to arrays. application of communication theory ideas 

^^'ifcnSnÄSr^ Se.niiannual Tech-s— 

Physical elements ^thelS^l^^^ ^si <* «« 
been anticipated    ResearchTnH »      w.orklnK '""re reliably than had 

processin/techniq^Tre descrSTdTt Wi,h VariOUS array 
detection and location are discUSSed    AK .     ""u"? A

automalic event 
soon can be established, the signal ornre    EÄJ^ "labilities 
be made final, and a dMlgn (Ä^S. tÄ,1*!^!^ desiBn can 

tions can be worked out, ff needed B       ' netWOrk of these sta- 

with fhTstal ÄeSÄÄ4?. S^* r the SOlid ^" 
seismic instrumentation are aLo W^rted '   ^ StUdieS 0f 
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VKSIAC 14.828 VU 
AD 637 308 

iJ.P |K." 8w,"n,c i2*rr,nliSl,i',n- »•niunnu.l Tech. Summ. 
H«T* . I Jtmaty lo 50 Junr 1*56. H»*. N». >:8f>.TH.66-2'.0 

^^^r.^67- ^ -•—- -••■ 

Hrmcm""; :rm':U«,• "- «•«••n.nl Performance ..f «he „hyJ al 

■«•pic« in ifrM-ribrd   a .l.ff.rmi .nrilM.,1 <.f miMKurlrw P-r..mnlP«iiv 

■ mwi.ni..n ,.( im  I.ASA •-< i .MI..IIII i, , channel 

VESIAC 15.534 VU 
AD 646 677 

'187   M«.   i." ! 'I."   ."• ^^-TR-«7-«». Conlracl AF 19(628!- ■.167. Ma.». Inal. Tech.. Lincoln Ub.. Ux.imton. MM«., 1966. 

Studie« have conlinued of the ahlllly of a HinKle Urm« AiM-rlur.- 

shor -period «elfim^ram iwrameter». iwrMrularlv lho«e rcliud" 

^ ::rS^",,r,nj: and ma—-• •" — ':::1" ^^ 

VESIAC 17.131 VU 
AD 657 327 

(iREKN. P. E. .^Isn^Dl^mlnallOM. Semiannual Tech   Summ   Kent 

Lab. - MIT. I^xlnRton. Mass.. 1967. i-mroin 

 £****** 0! work «" network» embodytn,: both larae and 
sm i 1 array« plans have been prepared for a second I ASA slahon 
Studies of on-line detection and location and also sUnal ,o 22^' 
improvement uSlnK lar^e array structures are en, SJX'm..,,,, 

VESIAC 17.433 VU 
AD 664 872 

GREf'!'■•.■P\E':iSfi8lntC "'""il""3"-0"- Se""annual Tech. Summ. Rept 
ArllmSf^rT^'T^7^- ESD-TR-67-597. Contr"       ' 
f967 6 •     nCOln Lab8- Ma88- ,nst- of Tech- l*****, Mass.. 

Seismic source identification studies have continued durim: the 

ESKfaKS P,er'0d; USlnB a 8lnR,e larKe arraV 5« Montana LASA) while Initial construction. desiKn. and seismic survevinL' have 

wit^thl6! Af^a T!^16 SeCOnd ,arKe arraV I" No'-way SSSVSJj with the LASA ar.d other stations.  Work on improving the convenience 
of machine selsm'c siffnal processlnR is repor ed. "^«TSSS 
on earth structure, microselsmic noise, and the measurement of 
long-baseline earth strain using laser interferometers 
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n««tr. .4 I! Haw 4H» lb« tM b« »•«.-. ««I «1«. •I««wl «,   « ,« ,« 
!>#<.•< <M>*I  «•!««   U»V*   »»»«   ^»<*r«,tr.   HI  «.»«.«»••y       1>.«1Mtlr«M 

< HI i H   I-  i     »IMMK —       -   n   >III|IMMII t0*h.*mm  t^M 

JJP,I*%WT-'•»^ h*. ^ THrlL. Li»»!» I.*,   i^..^... »u.. 

VtlUC IMII W ».^, «,,„ -*,,..„-.-i #„,fc 4,,^ ,,„. r^ M.^ „,„, 
mi VT« m k«. iMnH«4 ikr ^-«itii—iii .4 «wr«! MT. «MH •!• IM IMWI«. t I . 

•IM..^ c.«.pirfrh **.-^i,   n» Hwi*- m*mmt*mwm m •.«►^r««.. 
.<•• Im |»«» f^u». .«„*» ana.lM) «(«IM^  •«*•• ,< ,,,« M(BM| 

««•« lr«>w> i.^»- «^«««M IJUA «■! «t^r««« MCNSMt 

UMCKtt. I». R.. »iw»M ibwMMiUMiiaa. •HnuaaMi tmh. tumm  NMI 
I ialrio Jl Drrn^r IW An«   v    i «> IN M.JM. r^nrl 
AF IW«tSl-%M7. LMr..|ft l^i»,, M. I. r.. l*%tmti*m. Ma«*., iw« 

ll^1!i^lS•,,, ^ **?!,C ",*,T* !*!!!'5"" ••1,* ,,■",* •*» »n»««!« MlM All »SIIVT K*. rmptm*,** iwprmu« ikr «Nut «( ***,*,*„.•* ««rimiMMi. 
•■  ...f»  «i  low   m^n..«»r.    «^    »,,.,-.   , ^v f  ,,„„.      .  u„     „, 
■ •Khatittr rafwrialh ih» MlfMilt Ml» m ft ««tin«« u.   tHtt* <■   . 
iv'••■!. nUn« i» er«r«dr .«t ••(n«i «MUM* r«|wMliit «Ml M ikr »«mr 
in.»- «...ir Mn cl»**r prtnimiiv la ikr at***.,( ,«,ri .4 M   t   T  lw%r 
rr«rhMl |MIII«| Imwin«. 

14111 \.l< I . fc.wnir I»««!.«!«*!!«,. Jr^MB,^! Trrll>fcmm Hrpl 

I JJMMM •.. JO imm IfSf, Hrr« V. I»||.TN>M IÜ. I'nMrM-l Al 
IMt2ai.)lt7. liarKila |^b»., M I. T.. I^IM«!»«. lb*« . IMt. 

m^TJ«'0* Vl »-♦•mir -^rrt- *M*thrMt,m «..r* •tonn« ihm rrfa.ntnc |»riad 
All ««I 4M hj, rmpluat/nl r.«iinur4 <rf«lir* .4 «Imrt-pprinil fliwiimiiMal». IN 

pjniruUr. ihr |4n*wj| mnttxr* .4 «.mr .4 ihr «prrir«! rffrrU ub. 
»riml. «llrmplb In rtplnil »tra%*>4 wrrral iln««««! kik>mrirr«' 
*i«-Mufr   «ml » pn4MhilirtM- m.«|rl «4 Ihr l«n rwrmrilt mn,.i nnH«- 
• •Hie ^iMrrmuiunl«. 

< HMS I« I . M I i.Hf l\rilU) A|in|lrall«.n .4 largr Aprriur. \,t„ 
rrrhntqur« 1.. T.unamt Warning . tirh. S,4r. Rr|4 S.. TN-IMT-W 
r.M4r*ri AF 14«»' ^|«7. lincol» Uh«., IU... I1.1. (4 Trrh.. I**.' 
ttmttm. UM**., Ift7. 

iE^ViI'*'9 V! A br,H m!S*S*im '" m*dr,",, lhp P*«M<RHi "« • •initl«' Ur<r AH mil 3i« arr-t |rtsr ,hr i«,.,,!,,« I^JA ,„ pn,«^,,^ r.,,,^ lMIIMin, »..m,^ ,„!„,.. 
nnii..n fn>m rarlhqiMkr» at trlrartfimlr dlalanrr* Imm ihr army,   h 
ippon lh»l »pml and lnraii»n arrurarv nl «wrh a Mallnn arr adrquair. 
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lir^h 4r4rrtnt.»jii... in>m dvfilh |rfui.r ..iLrrvaiii.ii |g Mimwhal rn- 
(unrnt r.>m|<arnl U. ihal atrallahlr Irt.m 4 «mall Mall« n. i.ui Ihr rHla- 
Mlii« .4 dpfth «Mvnnliulkin by ihr romblnitl u»r of dr|ilh |»lu».r»t. IHKIV- 
«tirlarr rndtnliwlr HlMrr« »r», ami    itl.u,  *avr duniltunl |trriii<1 l.-. 
•nil mil •• rrlMbir *• rtquirrd.   Tlir rmp.rirallv . i.-. n .,i Umli cm 
i««n«ml mieniiurtr imt* ..M b» **lrr drplh u rupUinKl. 

OMttN. P. 1.. t. 4. KKIXY. J. TAPON. and H. T. I.AC065. Uri-r Arr.iv 
friMf»..^. An. u^.. CtHrtrarl    A«vnrv l>H-umrnl   Ma**. IHM. .( 
TrrH.. iinroln lah«.. U»!«,-!..«   MJ««.    IM. • 

If.SOS W niU|M|»i tfririlbriilhrranlrlbuininiillul luvo .rimnalrd in the 
U«i ihrrr warm ttvm Ihr pnirr«*!!* II( (I..1.1 kMilM-nil I , UM- many 
•rufnxmrlrm <i( ihr Uirgr A|irnurr frinmir Array. 

rmn« ihr purrb M-imllllr iminl of virw. iMThaps Ihr moM Inlci 
rtttne rrwll» arr ihtmr ronr« rti- 1 «Hh rarlh Klmrlurr and Ihr dc- 
laikd «lullal drr»m|nii4lion of ihr mirmnriomir imlw firld.   From 
ihr lunrift j) pninl of yir». Ihr improyrd alillilv t» iliNrnminalr rx- 
i>|...i..i,* ana rarilquahrii IM Ihr trnportanl rrmili.   And laM i>f all. 
ihrrr hayr brrn «rvnal roninlNilloiiH In a|i|>lird 1nform.H11.11 ihrory 
in ihr dryrloptnrnl of irch'-iqum for pnKcnMtta mulliplr imir svrwn 
and for analir/iinc Ihr rmuliini: iKiramrlrr mr.iKurnnrnls. 

.  Ill I ".   P   K . .IR . R   V   WOOt>. .IR . Uirtr Ap.Hur.  S IMUK   Array 
C,«F»h(|ll»L»- Trch   K*V*- No. 421, Rrj«   No. KM)- I K'-f.f.  3C1. Contract 
AF I9(B2I]-SI67. Lincoln Lab.. Mas«. IIIKI. T<Th.. Lrxlnfflon. Mass 

M.t7i VI 
ADtMltl 

I'M -.«mi,1 arr ihr rr.sulls o| .i sludy .i( tin- rx|Mrim«'iiial I.ASA 
in M-.ui..i.,.   An alirmp« ha« lirrn madr lo dr iw COIR lusiotis fnmi the 
Mudy of IH* nlalion abinil Ihr prrformanrc thai nn^hl Iw ex|)ectrd 
from a worldwldr nrl of Ihrm.   Ihr rcpiut distussis rrliahihlv and 
ronllnully of «Mwrvallons fn.m a I.ASA syslrm. threshold Irvels for 
aulomallr drlrriion and loralion of wrak eypnls, yarinus S N rnhance- 
mrni pHK-rnNr» ayailahlr for on-litir and off-line use, and the effect 
of «irh rnhanormrnls on the ablllly lo discriminate source types.   A 
wyMrni of hii;h reliahililv seems to he the result.   Accuracy of the 
drlrcllnn Ihrrshold. off-line processinu cains in SNR and improvement 
tn ablllly lo see Mveform fimires, are discussed. 

GRFEN. R. W. E., A. L. WALKS, Travel Times in the Central United States 
for Project EARLY RISE (Abs!rart). Contract AF 40f63flVTnS7s^inr 
wrsl Center for Advanced Studies, T)allas. Texas, 1967 

VESIAC 15.718 Vai IXirln»; Project KARLY RISE seismic observations were made 
alont» two profiles (ll from Like Superior through Topeka, Wichita 
and S;in Aii|;clo to the Texas-Mexico border, and (2) from Lake Superior 
through Dubuque and Little Rock to the Arkansas-Louisiana border. 
In addition travel times were observed iloag an arc at a radius of 
about 1250 km from the shot |Kiint from West Virginia lo the Kansas- 
Nebraska border.   P travel times alonj; the two profiles were the 
same within the obserational error.   The apparent velocity was 8.15 
km, sec for distances between 280 and 700 km. 
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From 700 km to 2200 km the times are in general within half a 
second of a line with apparent velocity 8.47 km/sec.   Calculations 
show that the travel times can be fitted reasonably well by a model 
in which the velocity below Moho is 8.02 km/sec.   The velocity rises 
to 8,16 km/sec at a depth of about 90 km, increases to 8,28 km/sec 
at that depth, and then to 8,40 km/sec at 250 km.   However  there is 
some indication of a break in travel time at 1500 km, and amplitudes 
fall fairly sharply beyond that point suggesting that the structure is in 
fact more complex.   Model calculations will be presented illustrating 
the range of interpretation which is consistent with the data, 

GREEN, R. W. E., and A. L. HALES, Travel Times from Lake Superior 
Shots, 1966, Interim Tech. Rept. No. 2, Project EARLY RISE  Con- 
tract AF 49(638)-1746, Southwest Center for Advanced Studies 
Dallas, Texas, 1967. 

VESIAC 15,735 VU Amplitudes of Early Rise arrivals have been reread.   The mean 
amplitudes for each station are shown in tabular and graphic form. 

GREENSFELDER, R. W., The Problem of Determininr Depth of Focus 
with Applications to Nevada Earthquakes. GRANT AF-AFOSR-646-(i4 
(AFOSR), Univ. of Nevada, Reno, Kev., 1964. 

VESIAC 9607 VU The basic principles of hypocenter location are discussed, with 
special attention to the determination of depth of focus, and to factors 
and conditions controlling error.   The Pg-Pn method is theoretically 
developed and then applied to Nevada earthquakes, and it is found 
that, a ^ expected, the method is dependent on the crustal model used. 
The appearance of large errors in depths of focus calculated for 
some Nevada earthquakes leads to the conclusion of a major discon- 
tinuity in crustal thickness (ca. 10 km) north and east of Walker 
Lake, Nevada.   This discontinuity may have its surface expression in 
the Walker Lane, a major right-lateral shear zone.   This zone has 
been defined on both physiographic and geologic grounds. 

GREENFIELD, R, J, and U. M. SHEPPARD, The Moho Depth Variations 
Under the LASA and Their Effect on dT/dA Measurements, Sei, Rept. 
Contract:   Agency Document, Mass. Inst. of Tech,, Lincoln Labs, 
Lexington, Mass., 1968 

VESIAC 18,659 VU The LASA array in Montana was used to measure the slope of the 
travel time curve for events with epicenters to the northeast and south- 
east.   Lateral inhomogeneities under the array introduce large rela- 
tive arrival time errors (station residuals).   A model for the crust 
under LASA   is proposed which can explain the station residuals. 
This crustal model accounts for the major differences between tlie 
measured and Jeffreys-Bullen values. 

GREGSON, V. G„ T, J. AHRENS and C, F. PETERSEN. Dynamic Properties 
of Rocks, Final Rept,, Contract No. AF 19(604)-H419. Stanford Res inst 
Menlo Park, Calif., 1963, 

A^^fifin50 VU Hugoniot equation of state data in the pressure range 5 to 250 kb 
AD 41•, ö19 have been obtained for quart/ite, sandstone, calcite. marble, lime- 
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stone, plagioclase, and basalt.   The data were obtained by conventional 
shock wave techniques which measure shock and associated free- 
surface velocities.   Impedance match solutions were obtained for 
porous rocks.   Given are the hiKh values of the Hu^oniot elastic limit 
that were observed in solid rocks.   Porous rocks show considerably 
reduced values amounting to approximately 5 kb in sandstone and 
limestone.   Four plvse transitions, indicated by multiple shock fronts. 
are observed in calcite.   No simple relation between these and UM 
reported transitions observed in static experiments is evident. 

GRIFFIN  .1   N., Applications and Development of Polari/.alion (Remode) 
Filters; Rcpt.'No. SDL Rept. 141, Ccmtracl VlVbVu2. Kl 33(657)-15-919, 
Teledyne Industries, UED. Alexandria. Va., 1966. 

VESIAC 14 174 VU Polarization filters of the REMODE class are described.   Als.. 
AD 630 515 described are filters having low, intermediate, and high selectivity 

in detectiniT rectilinear motion which has a specified direction and 
degree of polarization. 

Two digital filters of intermediate selectivity are demonstrated 
as aids in the detection and identification of depth phases in the highly 
polarized coda of teleseismic P phases.   One is normalized, the other 
Is un-normalized. 

GRIFFIN, J. N., Field Study of Variation in Characteristics of Seismic 
Noise and Signals with"Geologic and Geographic Environment, Semi- 
annual Rept., UED Rept. No. AAD 6^-39, VT/078, Contract AF 33(600)- 
42048, United ElectroDynamics, Inc., Pasadena, Calif., 1962. 

VESIAC 9571 VU Project VT/078 recording of seismic signal and noise for corre- 
AD 462 159 lation with geologic and geographic environment has been completed 

in California, and continues in the Appalachian Mountains.   After tab- 
ulation of all noise and environmental data for California Stations, a 
system of linear equations was set up relating noise levels of 1.25 - 
1.50 sec period to environment.   Solution of these equations hopefully 
will yield an array of coefficients showing noise level changes caused 
by a unit change in each environmental variable.   Findings concerning 
noise amplitude correlations, noise source directions in the Pacific 
Northwest, and the period noise observed at inland Pacific Northwest 
stations are given. 

GRIFFIN  .1   N    nEMODE Signal/Noise Tests in Polarized Noise, Sei. Repl. 
No. 162, Contract VT/670ä, AF 33(657)-15P19, Teledyne industries, 
Inc., Earth Sciences Dlv., Alexandria, Va., 1966. 

VFSIAC 14 979 VU A rectilinear motion detector has been developed which has con- 
AD 800 364 trollable sensitivity to the phase and direction of ground motion.   In- 

put-output SNR tests were conducted on the detector, using as test 
data a P phase which had been inserted into signal-generated noise at 
several values of SNR.   In noise which was polarized in a different 
direction from the signal, the detectors with high directional sensi- 
tivity provided large SNR gains at high Input SNR levels.   Gain de- 
creased rapidly as input SNR levels fell to 0 db and lower.   In noise 
polarized in the same direction as signal, SNR gain was low. 
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VESIAC 8970 VU 
AD 452 842 

URIFFIN. S. F., and J. MASSE, Short-Period Deep-Hole Triaxial Seis- 
mometer, Tech. Rept. No. 64^176, Project VT'Ö72. Contract AF 
33(657)-9967, The Geotech. Corp., Garland, Texas, 1964. 

A short-period deep-hole triaxial seismometer has been built. 
The instrument consists of three identical modules stacked inside of 
a 5-in. diam. case and rotated 120 deg. with respect to each other. 
The natural frequency of each module is 1 cps, the maximum operat- 
ing depth is 10,000 ft with an internal resistance of 400 ohms, and 
each inertial mass is 13 kg.   A seven-conductor cable and a slepping 
switch inside the case permit remote operation of electromagnetic 
calibrators, mass position motors and indicators, and a hole lock. 

VKS1AC 8482 VU 
AD A46 578 

GRIFFIN, S. F. and J. C. MOORE. Improved Shake-Table System   Coiilracl 
No. VT/072, AF 33(657)-9967, Geotechnical Col^., Garlaiid "Tevas 
1964. 

An improved shake-table system, which includes vertical and 
horizontal tables, was built, tested and calibrated.   The system has 
an electrohydraulic drive that can be controlled by magnetic-tape 
playback.   Therefore, seismographs can be tested with actual seismic 
signals.   Large steel diaphragms In the suspension systems pnivide 
high spring rates and restraint against .umaxial motions.   Motion 
monitors permit accurate detenu mat ion of wave type, phase, and 
table amplitude.   Displacements of the vertical and hori/ontal tables 
are calibrated with an error m  greater than 1% by use of an optical- 
flats calibrator and a capacitanc» micrometer, respectively. 

VESIAC 19.101 VU 
AD 844 471 

GRISSON. D., .1. R. SMERW1N. and R. C, SIIOPLAND. Development of I.P 
Wave Discrimination Capability Using LP Strain Instruments, Quar- 
terly Rept. No. 1, 1 July to 30 Sept. 19fi8. Rept. No. TR fifi-4?  Con- 
tract VT 8706. F33657-69C-0121. Tiledyne Indust., Inc.. Geotech 
D.v., Garland, Texas. 1968 

The design of strain seismographs capable of detecting long- 
period seismic motion is in progress.   The moving coil-pcimanent 
magnet and the direct current-variable capacitance techniques appear 
to he the most promising and laboratory models of transducers using 
these techniques are being construcied for testing.   Many mines in 
the Payson, Arizona, and the Las Cruces. New Mexico, area have 
been visited.   Three mines meeting many of the requirements for 
instrument installation were located and could be used if necessary 
improvements are made. 

VESIAC 20.424 VU 
AD 875 945 

GUDZIN. M. G., Evaluation of the Vertical Long-Period Seismometer. 
Sprengnether Model 5-5100V. Special BvuHiation Rept., Rept. No. TR 
70-30, Contract VT 0704, F33657-70C-0733, Teledyne-Geotech   Gar- 
land, Texas. 1970 

The Sprengnether Model S-5100V seismometer, equipped with 
both electromagnetic and capacitive transducers, was assembled and 
tested in the laboratory and in a vault.   Data concerning Its measured 
performance characteristics were collected   and evaluated. 
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VESIAC 13,858-C VU 
A» 648 415 

fü'*   „    ' ProKress Report on Long-Period Instrumentation for 
LASA, Contract:   VT/4051, AF ^(bb7)-12l4b, Teledvne   Inc  
Geotech. Div.. Garland, Texas. 1965. 

This id a report of the work undertaken to establish an LP detec 
tion and rceordtag capability at LASA.   It includes a description of 
he prototype installation, a description of the results of tests with 

the prototype equipment, a description of the work done with para- 
metric implifiers, a presentation of present plans for the LASA LP 
seismograph system, and a consideration of studies that minht be 
undertaken usint; data acquired by the system 

VESIAC 5566 VU 

GUDnIN;  « GV Wichita Mountains Seismolonical Observatory   Semiannual 
»•P»' **• 1. L'ontrac. No. VT/036rÄF^l6üü]r?1318rG^technica 
Corp., Garland. Texas. 1961. 

WüJSfLÜSÜ su'71marizes work on the progrtlfl connected with the 
Wicl.Ha Mountains Seismolo^ical CXjservatory from July 1 throurh 
December 31, 1960.   Operation of the station started on October 1 
and included ar. attempt to collect data from the SCOOTER shot of 
October 12 to 14.    The short-period, narrow-band and broad-band 
instruments detected no signals from SCOOTER.   The facility in- 
cludes 21 seismometers for which Derating parameters are tabu- 
lated    Tables contain the data recorded through December   (he 
schedule for completion design and evaluation (asks, the distribution 
of equipmenl and the seismotfraph's response characteristics    Other 
work in progress, concerning calibration, data-handling and data- 
storage procedures, analysis procedures are described 

VESIAC 16,374 VU 
AD 815 682 

ÜUDTnNfi7Mi7GnF- M
( ^

N
C

N£N- ^AS-ALP System, Final Rept., Rept. No. 
TR 67-17. Project VT/6701, Contract AF 33(657)-15190, Teledyne 
Lo., Geotech. (Jarland, Texas, 1967. 

During the time period from August 1965 to October 1966   a set 
of three-component long-period instrumentation was adtled to each 
subarray of the Montana LASA.   The instrumentation, which provides 
analog signals to the existing data handling and telemetry system of 
the LASA. consists of three LP seismometers housed in an under- 
ground concrete vault and a three-channel, solid-slate parametric 
amplifier located in the Central Telemetry Housing at each mibarrav 
Equipment for interconnection of the instrumentation, lightning „ro-" 
teclion  and remote adjustments to the seisn  .meters was installed 
«unng the instPilation. each set of instrumentation was calibrated ' 
Tins report briefly describes the instrumentation, the installation and 
calibration procedures, and the problems encountered during the in- 
stallation of the LASA LP system. 

VESIAC 6886 VU 
AD 409 864 

GUIDROZ, R. R., Surface Wave Attenuation. Spec, Rent   No  7   Contract 
No- AF 19(604).851V. Texas Inst., Dallas, Texas' 1963," 

Studies were made to determine azimuthal and path dependence 
of surface wave amplitude using the data available in the program   for 
possible application to the problem of distinguishing earthquakes from 
explosions.   The study showed that surface waves from blasts   like 
those from earthquakes, do not form circular radiation patterns about 
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their points of origin.  Change in relative surface wave amplitude is 
expected as a function of azimuth from earthquakes, but there Is less 
clear reason why very much deviation from a circular pattern should 
be evident for nuclear blasts, as was the case with the limited data 
studied.  Discussed is relation of anomalous amplitudes to surface 
wave travel paths and local geology.  Also presented are results from 
explosion records. 

GUIDROZ, R. R., World Wide Collection and Evaluation of Earthquake Data, 
Semiannual Tech. Rept. No. 5, Vol. I - Review of the Program. Contract 
No. AF ]9(604)-8517, Texas Inst., Dallas, Texas, 1963. 

VESIAC 7060 VU This volume is the first in a series on "Worldwide Collection and 
Evaluation of Earthquake Data".   The purpose of the overall program, 
and Texas Instruments' role in it are discussed,   A review of current 
work in 'eluded.   Details of the report ire presented in the following 
sections:   1) rev'ew of 1963 studies; 2) review of 1960 studies; 3) re- 
view of reports; and 4) summary of findings.   The studies presented 
here are mail ly on seismicity evaluation, and fall into four major 
catagories:   seismicity, noise, earthquake, and explosion studies. 
Other studies are included—focal mechanisms, azimuthal and path 
attenuation effectj, wave or phase identification, phase velocities, etc. 
Gross worldwide assessmement or "calibration" is discussed. 

GUIDROZ. R, R., Worldwide Collection and Evaluation of Earthquake Data. 
Semiannual Tech. Rept. No. V, Vol. 11, Station Assessment. Con. No, 
ÄF 19(604)-8517, Texas Inst., Dallas, Texas,  1963. 

VESIAC 7061 VU This volume is the second in a series on "Worldwide Collection 
and Evaluation of Earthquake Data."   The discussion here centers on 
capabilities of seismograph stations from which data were obtained. 
The report has two sections:   1) Section I describes the methods used 
in evaluating individual stations.   Based on this evaluation (which in- 
cluded perceptibility, instrumentation, and personnel) 23 stations were 
selected for the best recording capabilities in 1960.   2) Section n con- 
tains a data sheet on each of the stations from which records were 
collected.  Data on each sheet include description of the station's 
instrumentation, location, environment, and other pertinent factors. 

GUIDROZ, R. R., Worldwide Collection and Evaluation of Earthquake Data. 
Semiannual Tech. Rept. No. V. Vol. Ill Noise Spectra, Contract No. 
AF 19(604VR517, Texas Inst., Dallas, Texas, 1963. 

VESIAC 7062 VU This volume is the third in a series on "Worldwide Collection 
and Evaluation of Earthquake Data".   A method for obtaining relative 
noise power density spectra from simple polarity information was 
developed by Texas Instruments, and reported on October 31, 1962. 
in Semiunnual Technical Report No. III.   Methods for obtaining abso- 
lute spectra and ground motion from relative spectra have subsequently 
been developed and are described here.   Section I of this report deals 
with relative power density.   Section n discusses in detail the means 
of obtaining absolute values from the relative spectra.   In an Appendix. 
205 relative noise power density spectra are presented.   The means 
by which the data used for this computation was obtained is presented. 
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..I II.HO/,   R   R. T  W   MARI.KY. and I> (. 
JclHmiigraph MiMlKlrBllon anrf  Ir-.iiujt .•! NlnHrm Orran iw-ii. ni fn« 
m.^ranh«, Final Rppl . Prb      Kv   lOM. Cunlri»-! Af IOfB2lll%S«6. 
Tnuii Mlnimemn, Inc , Dillaii. Tnan. 1066 

VKSIAC 15,532 VU Dalian mtidlflcall» nn and IvMn. Attniqurrqur land IF»U. •diallc« 
AO 649 082 and drvp walrr liwlit   .((he ruaid id California, and anirnna triri* vt>r* 

run In pruve lhal Ihp <» «jn u it. m :-iNinittraiih I« a prariirablr 
■.•■i-ii...l;r.i|.li    Dalian mi«llflralli>ni> inrludrd prritMirr ■ »n« u •• addrd 
tu iin- radio Innamlllrr and ihr bearon ii»-iii    A nrw Nlgh-prvcinlon 
nuitur wan added In Ihe lap» rccordnr.   Pi.     wn iranMhiri>r MMinlllvilt 
waa Increaacd by a|ipniiilmal»ly 20 db.   Tbr irimtrr Imard «raa rcdr 
nlftncd (or nonar recall.  The U-|olnl. ballrrv brntPn. Intfiom and ntdr 
pluftn. and Nrrondarv rrlranp »• rr aliui modlllrd. and an input flllrr 
wan addod    Albuqucrqu«1 land trnlii nhowrd alm<>*l rxari duplirallun 
brlwprn OlUidala and lhal from ad|arrnl rrlrrmcr nrlnini'mrtrrn 

GUIDRO/.. R. R.. T. IIARLKY. and II   KIMI.KR. 30 DajrOrran-noll..ni 
Sctamugrnph. Slulliw and Dr^i» Ualrr Trala. Final Rrpl . Supplr- 
mcnl. Orl. 7, I96r. in Frbruary 1906. Omlrarl AF IW628I-407S. 
Texas Inairumenla. Inc.. Dallaa. Trxaa. 1066. 

VKSIAC I9,02ri VU A NialWiw and dwp-walrr n,«l pnntram »a» rundurled In anarnn 
AD 660 130 ihr vMrm iwrformanre of 19 orran-liollom M,iiim»i.ra|th unitn.   Tbr 

icM n siilis were evalualed (»r rale «I recovery ••( unlla and operallon 
of eletlrlral and mechanical conponenln. 

(it'IDRO/. R . K   R  IKWARI). and .1   HIKDKRIC. Kxpliwion IVi^ram 
Kurilr IMI.IIMIM Kx|ierlnienl. Sjier   Ri-pl. No. 2 - Örran-ftnllom Sein- 
moKra|ili K\|nTimrnlii. PmiiTi VT 6708. Conirarl K336S7-67C.0105. 
Texaa Inal.. Inc.. Dallaa. Texan. 1967. 

VKSIAC 17.028 VU Tbi« reporl delall» Ihe | roreduren developed for Ihe explonlon 
AD 661 288 proitram and tsiven Ihe rrliabllilv of ihr rallbrallon program    The 

exploHlvr uned wan 120.000 Hi of hiiih-energy rom|Nwlllon II |iarked 
In >II. Hi cubical rann, which wan nhol In len 5.2-lon. nix l-lon and one 
1.5-lon packaisen.   Thene rhareen were exploded in a rnlwork declined 
lo provide ■>|>IIIIIUIII recordliii; on Ihe ocean-lmllom innlrumenln and 
minimum damaxe to marine life.   The nholn were renlricled lo the 
followInK rondllton«:  davllght bourn. 2 ml Of more from any approarh- 
uii; ve.HMl. a minimum i ( 13000 (m of water depth, and or more than 
100 km from land 

CUMPKR. F. .1.. Renearch Dlreeled Tnward Ihe tVe nl IJ-OJ; and Inter- 
mediate Perlml^PiMinr W.ivis (nr Ihr iHrn(ifir.iti"n .if Sr(«.mir S-ur. i   . 
Annual Tech. Rept. No. I. I Augual INS lo 1 Anipwl IMt. COHlract 
FI9628-68C-034I, Lamonl-Doherly Geol. Qiserv.. Columbia Inlv.. 
Palisaden. N. Y.. 1969 

VKSIAC 19.883 VU SolHmoloKlcal rcnrarcl !iu|i|»irted liv Air Force conirarl FI9 
AD IN 495 (628)-68-C-0341 at the Lamont-IXiliertv (k>o|o|:ical Qinervatory in 

summarl/.ecl for the (lerlod I Ain-uM 1968 to I Auinint 1969.   Ihirmr 
Ihi« IMTHKI sii-.mln.iiii advancen have lieen made toward Ihe une of 
lonr, and intermediate period Winnie waven (or Ihe Identification of 
seismic sources.  Our Increased undernlandini: of manv (eaturen of 
Ihe scismm-ram has enhanced Hi- utility in detectini; and idenlKvlni' 
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Nmall Misnm events.   A lar^e network of lon^ and intermediate 
period Mistnmifiiiv I .is been  >|)erated, and new hlKh Hensitivity. broad- 
band, low nolHe tnstrumentH have been develo|)ed which have proved 
eitpecially effective for detectini; and diRcriminatini; small events. 
9udles of flelsmlclly and focal mecnanisms for several tectonic re- 
Itlons and the attenuation of the Sh phase have provided additional 
mippurt for   lie model of the New Global Tectonics.   Study of the rela- 
tive excitation of both body waves and surface waves by earthquakes 
ind exploätons have continued to reveal It to be a powerful discrim- 
inant between the two sources.   The steady development of computer 
proRrams has permitted rapid and sophisticated analysis of both con- 
ventional and Large Aperture Seismic Array data.  Thus, important 
prngreas has been made toward detecting and IdcnliiylnK seismic 
events. 

CUNTHKR. 8.. "Influence of the Atmo'.pheric Pressure ChangM on the 
Solid and Uquld Components of the Earth's Surface," Zeitschrift fur 
PhyHtalt*che Erdkunde. Vol. n, pp. 71-IS2, 1895. (Translated from 
OörmanlTüömract DA 49-083 08A-3I37. 

VKSIAC 14.782 W The .luilmr considers the problem of whether, and to what extent, 
variations In pressure In the lithospherc and the hydrosphere of the 
earth are caused by changes In atmospheric pressure.   First, he studies 
whether a changing load of atmospheric pressure can cause differences 
In ground level which could be detected by improved equipment.   Second, 
microselsmic vibrations are considered, third, voUnnic phenom na 
are studied.   Next, the awthor considers water level variations of a 
longer period, and those which are rapidly equalized.   Finally he con- 
siders atmospheric pressure In relation to mineral and fresh-water 
springs. 

GUPTA. R. N. and G. H. MC TAGGART-COWAN. Crustal Seismic Re- 
Irarli.-n Pmhles     A O.mpilation. Cnnir. No. AF l(K62fi"l-222. t'liiv. 
oTtiimnto. Toronto, Canada, 1M4. 

VKilAC «Ü63 VU This document Is the first annual supplement to 'The Crustal 
Seism c Refraction Proflles--A Compilation" by McConnel and 
McTaggart-Cowan (1963).   Three maps are included which give, 
res|MTtlvely. the profile location, velocity in the upper mantle, and 
the depths to the Moho Disronlinuity as determined by the neuly 
reported profiles In North America.   An errata is attached which 
gives the correct version of the profiles which are in error in the 
original study. 

i,l UKVK II   G, I., "The Dependence Belwi-en Stresses and Displacenunts 
In the Presence of Great Strains In the General Case of Three-Dimen- 
slonal leading," Trudy Inst. Fl/iki /.emll, Akad. N.iuk. SSSR. No. 2. 
pp. 27-59. 1959. (Tr.inslal<-«l from RussianT. Contract DA •JO-OH.'f OSA- 
3137. 

VKSIAC 17,134 VU It has been shown by a number of examples that if the exponenlinl 
dependence of the relaxation time on the stressed stale and temperature 
Is taken Into consideration In it, the well-known Maxwell relaxation 
equation In its main features characteri/.cs the regularity of the strain 
common to Isidles of different structure which are In any degree of a 
condensed ("so lid-liquid") state. 
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However, as follows from the physical meaning of the Maxwell 
equation examined in the regularity described by that equation applies 
to the same degree to large as to small strains and can be mathemati- 
cally expressed in a form whose applicability is not limited by the 
magnitude of the strains and shifts. 

GUREVICH, G. I., "A Generalization of the Maxwell Equation for the Three- 
Dimensional Case with Consideration of Small Elastic Afterworking," 
Trudy Inst. Fiziki Zemli, Akad. Nauk, SSSR, No. 2, pp. 60-74, 1959, 
(Translated from Russian), Contract DA-49-083 OSA-3137. 

VESIAC 16,507 VU In this report, three-dimensional correlations between strains 
and stresses for bodies with and without elastic afterworking are de- 
rived. 

GUREVICH, G. I., "On the Physical Principles of the Theory of Elastic 
Wave Propagation," Trudy Geofiz. Inst., A. N. SSSR. No. 30, pp. 314- 
348, Undated, (Translated from Russian), Contract DA-49-083 OSA- 
3137. 

VESIAC 17,640 VU On the basis of general concepts developed earlier concerning 
the mechanical properties of materials, a three-dimensional system 
of equations is derived for the propagation of elastic waves in a homo- 
geneous medium which can be ideally elastic, liquid, or may be in 
any intermediate state.  The equations are applicable for the case of 
small stresses (for example, in the case when one considers seismic 
vibrations not generated by powerful earthquakes and not in the 
immediate vicinity of the seismic focus).   The laws of the attenuation 
of vibrations with high stresses are also discussed in their more 
general outlines.   The relationship and the difference between the 
mechanical properties of materials under conditions of laboratory 
investigations (static tests) and under the conditions of seismic wave 
propagation are pointed out. 

GUREVICH, G. I., and A. L. RABINOVICH, "The Dependence Between 
Stresses and Displacements in the Presence of Large Strains in the 
Case of a One-Dimensional Problem," Trudy Inst. Fiziki, Zemli, 
Akad. Nauk, SSSR, No. 2, pp. 3-25, 1959, (Translated from Russian), 
Contract DA-49-083 OSA-3137. 

VESIAC 16,673 VU This report presents a mathematical examination of large residual 
strains in an elastic body. 

GURVICH, I. I., "Analysis of Reflections from Thin Layers," Prikladnaya 
Geof., No. 15, pp. 33-52, 1956, (Translated from Russian), Contract 
SD^B. 

VESIAC 11,980 VU The development of modern seismic surveys is related to the 
formulation of new methods of analysis of seismograms.   The attempts 
toward a more complete use of the records of oscillations is well 
illustrated by the method of refracted waves which involved the use 
of several methods of processing materials based on the study of the 
record, including its amplitude characteristics.   Equally important 
is the development of such in connection with reflected waves, with 
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which one can get a more complete idea of the seismological profile 
record.  Having already examined certain problems relating to the 
characteristics of reflection from thin layers, the authors here dis- 
cuss the concrete possibilities of analyzing the records as applied to 
these cases. 

VESIAC 12,013 VU 

GURVICH, I. I., "Application of Nonlinear Profiles with Refracted Waves " 
Prikladnaya Geofizika, No. 16, pp. 85-97, 1957. (Translated from 
Kussian), Contract SD-78. 

This analysis shows that the use of nonlinear profiles in surveying 
gently sloping structures can lead to substantial errors.  The presence 
of small variations of the velocity discontinuity, which are difficult or 
impossible to establish experimentally, can nevertheless result in a 
considerable distortion of the profile. 

As a result false structures may appear or the shape of the existing 
structures may be strongly distorted. 

A comparison of structural profiles along the same profile, ob- 
tained at different distances of the source from the profile, may serve 
as a criterion for determining the degree of constancy of the velocity 
discontinuity. 

The results of this investigation point to the need for an especially 
careful study of the velocity discontinuity in those regions in which 
the structures are not pronounced and the refraction method is used 
for surveying. 

VESIAC 7148 VU U 

GUTDEUTSCH, R., "On Multiple Arrivals of Elastic Waves on Layers " 
Zeitschrift f Geophysik. Vol. 28, No. 2, pp. 53-78, 1962, (Translated 
from German), CoiSräcl SD-78. 

In this chapter the authors discuss the possibility of the occurrence 
of multiple arrivals on a layer of high wave velocity in country rock 
of low velocity. 

VESIAC 7483 VU 
AD 431 768 

GUYTON, J. W., Study of Short-Period Seismic Noise, Semiannual Tech 
Summ. Rept. No. 3, Contract AF 49(638)-1150, Geotechnical Corp 
Garland, Texas, 1963. 

This report gives results of studies of short-period seismic noise, 
signal levels, and signal-to-noise ratio performed under this contract. 
The report has five parts; each presents technical information on a 
subject of investigation.   Part I gives results of a study of relative 
signal levels at 27 seismograph stations in the U. S.   Part II gives 
results of a study of relative signal-to-noise ratio at 26 seismogiaph 
stations.   Part III describes the data processing capability which is 
available for work on the project.   Part IV descrihos the results of 
shallow refraction surveys of nine seismometer utes at WMSO.   Part 
V gives preliminary results or the relation between seismograph 
sites and coupling of acoustic energy into the ground. 

GUYTON, J. W., Study of Short-Period Seismic Noise, Final Rept., Contract 
No. AF 49(63ö)-n50, Geotechnical Corp., Garland, Texas, 1963. 
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VESIAC 6159 VU This report is a documentation of the status of Contract AF 49 
AD 416 127 (638)-1150, Study of Short-Period Seismic Noise, at the end of the 

first year of its duration.   It is not intended to convey technical re- 
sults, but to review ihe administrative and technical work completed 
and describe that which is continuing. 

GUYTON, J. W., Systematic Deviations of Magnitude from Body Waves 
at Seismograph Stations in the United States, VESIAC Rept. No. 
4410-71-X, Contr. No. SD-78, Univ. of Michigan, Inst. of Sei. & Tech., 
Ann Arbor, Mich., 1964. 

VESIAC 8128 L VU Systematic deviations in determination of magnitude from short- 
AD 441 592 period P phases have been determined for 27 stations in the United 

States.   As many as 119 teleseisms were studied.   The range of 
average deviation is 0.72 m, corresponding to ampli ude variation 
by a factor of 5.   It is possible that signal level is influenced by both 
a local factor, related to geologic foundation, and a regional factor, 
related to regional geologic setting.   Similar results were reported 
for the USSR by Pasechnik (1962), who attributed variation among 
stations to differences of seismogeological structure. 

GUYTON, J. W., J. H. HAMILTON and G. G. SORRELLS, Observations on 
the Effects of Site Differences and Instrument Emplacements on Signal 
and Noise Amplitudes, Contract No, ARPA Agency Document, Geo- 
kchnical Corp., Garland, Texas, 1963 (OFFICIAL USE ONLY). 

VESIAC 7351 A VU O 

GUYTON, J. W., J. H. HAMILTON and G. G. SORRELLS. Observations 
on the Effects of Site Differences and Instrument Emplacements on 
Signal and Noise Amplitudes, Contract Nos. VT/036, VT/1124. VT/ 
4051, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL USE 
ONLY). 

VESIAC 7410 VU O 

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 1, 15 Dec. 
1966 Through 14 March 1967, Project VT/77Ö1. Contract F 33657- 
67-C-0708, Texas Instruments Inc., Dallas, Texas, 1967. 

VESIAC 16,058 VU This report describes the present effort and Ihe plans for future 
AD 814 678 work in the areas of network studies, multisensor arrays, continuously 

adaptive filtering, near-array noise sources, and intra-array equal- 
ization studies. 

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 2, 15 March 
1967 Through 14 June 1967, Project VT/770l', Contract F33657-67C- 
0708, Texas Inst., Inc., Dallas, Texas, 1967. 

VESIAC 16,639 VU Progress during the second quarter, present effort and plans for 
future work in the areas of network studies, multisensor arrays, 
cc itinuously adaptive filtering, near-array noise sources, and intra- 
array equalization studies are presented. 
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VESIAC 17,025 VU 

HAI wS D:'.AdV.f".C^ A"aV ReSeart'h  Q^rterly Report No. 3, 15 June 
1967 Through 14 September WST, Contract VT/7701, F33657-67C 
0708, Texas Inst., Inc., Dallas, Texas, 1967 

VESIAC 18,323 VU 
AD 834 225 

VESIAC 18,780 VU 
AD 839 353 

"^ContraclTsSS^^ No- l' **<*** VT/7701, ncraci i-JJb57-67C-0867, Texas Inst., Inc., Dallas, Texas, 1968. 

f*... P„rogress
u
is ^Ported for those tasks active during the first auar 

NoS 'ptaS ,1 .r Her"Cal ""' "»■•"'»"'«l Component Ambient 

Inst., Inc., Dallas, Texas, 1968 '     xas 

Progress during the second project quarter is reported bv task 
Active tasks are:   Research on adaptive processing techniques  Evli 

Ti7rrt^i7SndcluP array at TF0' ^aluaÄorÄtS" L,? array at TFO, Continuous computation and display of hürh-pnan 
lut.on wavenumber spectra, and a Study of array performance Z 
provement through expansion.   Plans are reposed for Ihe"hUd 
quarter for these and other tasks scheduled S begi^ng'e third 

VESIAC 19,15-1 VU 
AD 844 691 

"""IM« ^ingrnrffl """'^  Qoarlerlv Rept. No. 3, 1 Sent 

i™:z7JPT;r*t%ST: o',"'e rM ^ ^ä. 

HAIRVT%?oi^lliTOilü^^ Quarterly ^P'- No- 4- Contracl V1/7701, F33657-67C-P001, Texas Inst., Inc., Dallas. Texas   1968 

ID'M'
298

 
VU reporÄThÄ ^ ^ quarter and ',lans for s™^ -P«ial reports and the annual report are presented.   Tasks reported are' 
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VESIAC 19,406 VU 

HAIR, G. D Af!"3"''^ Arrav Research. Quarterly Rept. No. 4, 1 Dec. 1968 
to 28 Feh. 1969, Contract VT/7701, F33657-68C-0867, Texas Inst., Inc. 
Dallas, Texas, 1969 

Progress during the fourth quarter is reported by task.   Tasks 
reported are:   Research ^n Adaptive Processing Techniques, Evalu- 
ation of the Expanded SP Array and the 7-°lPment LP Array at TFO, 
Research on Array Processing Techniques for 3-coniponent LP 
Arrays, NORSAH Signal and Noise Analysis, Analysis of Special WMO 
Noise Data, Research on High-Resolution Frequency-Wavenumber 
Spectral Estimation and Research on Methods for Predicting Improve- 
ment in Array Performance Achievable through Array Expansion. 

VESIAC 19,752 VU 
AD 855 397 

HAIR, G. D., J. P. BURG, A. II. BOOKER, and L. N. HEITING, Advanced 
Array Research, Final Rept., Contract VT/7701, F33657-68C-0867, 
Texas Inst., Inc., Dallas, Texas, 1969 

A qualitative summary is presented of the objectives, results, 
and conclusions of eight research tasks directed toward the dev^lop- 
ment of advanced seismic array data processing techniques.   An 
appendix gives abstracts of ten special reports which present the 
quantitative results and detailed descriptions of the experiments. 

Tasks reported are:   adaptive processing techniques, long-period 
studies, NORSAR signal and noise analysis, minimum-phase equali- 
zation, high-resolution wavenumber spectral techniques, analysis of 
WMO noise spectral lines, and prediction of array processing gains 
through array expansion. 

VESiy.C 9172 VU 

HAIR. G. D., and J. H. FUNK, Noise Study, Spec. Rept. No. X, Contract 
AF 19(604)-8517, Texas Instr., Inc., Dallas, Texas, 1964. 

Worldwide seismic noise levels and characteristics for 1963 are 
discussed.   Data for evaluation includes absolute power and density 
spectra and contour maps of average worldwide microseismic activity. 
Relative power density spectra were computed from 1963 data from 
Worldwide Standard Stations.   Discussed are ihe slopes of the least- 
mean-square line through the power density points that were com- 
computed, and a pattern of slope changes which was observed between 
1 cps and 2 cps.   This suggests two separate sourejs generating mi- 
croseisms above and below 1 cps, respectively; it suggests that the 
spectra above 1 cps are independent of storms, fronts, etc.   Spectra 
for frequencies less than 1.0 cps show greatei seasonal variations. 

VESIAC 16.367 VU 
AD 815 686 

HAIR, G. D., W. P. HANEV, W. A. JOHNSON, and R. W. ROZEBOOM, 
Large-Array Signal and Noise Analysis - Special Sei. Rept. No. 1 - 
A~Stüdy of tlie Relative Capability of Laige and Small Seismic Arrays 
for Event Identification. Project VT, 6707, Contract AF 33(6571-16678, 
Texas Inst., Inc., Dallas, Texas, 1967. 

An ensemble of 38 teleseismic earthquake and underground ex- 
plosion events recorded by the short-period LASA was analyzed to 
measure the relative capability of large and small seismic arrays to 
identify source type.   Identification parameters measuring P-coda 
complexity and relative spectral content were computed for two sub- 
array outputs and the large-array output and compared both statis- 
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llcally and fur individual evenli».   Ti-chnlqufh f(ir ImprovInK the detni. 
abllltv «if <!• |.iii |)li.iM-h ami .ifU-rslKKkH. Iluiuuli orlKlnally drvt'lopod 
for network appllraliun. altto wert- examined hy I real in« the 21 NUI)- 
array« an elemenlh of a network. 

VKSIAC 17.987 VU 
AD 831 051 

HAIR C. D.. R. W. HO/KBOOM. An Kn*rimmi in Event Detection and 
^Uui with LASA Wavenumberfe^ra - Advanced Array h.searrh. 
.S|.IHI..| H.pi. S... H, r.mirarl VT hdl. K33f.T,T-^7r:ö70H   T"exT..7~ 
limt.. Inc.. Dallas. Texas. 1968. 

Thin report describes an experlni.t.  leHting a technique for the 
slinultaneous detection and epicenter location of seismic events    The 
technique, which tonsiHts of computing hluh-resolut ion frequency- 
wavenumber spectra for each of a series of adjacent or overlapping 
time itates. Is applicable to any array station. 

VKSIAC 14.103 VU 

HALES. A. L.. A Cttoperalive (Xiehore-Offtdiore Seismu- Exiwrimenl 
Annual Hr|)orl. Conlr.ni AK ^WJiti-1542. «.aduaU  Ucsear.ii Cenler 
of the SoulhweNt. Dalla». Texas. 1966. 

The East CoaM On-SJiore Off-Shore EXIKTIIIUMI .shootinn pro- 
gram for the southern profiles Iw^an 19 .lune and ended 30 .lune lOGT) 
Forty-four 1-ton. two 10-ton. el^hleen 20-11) and seventy-seven 100- 
Ib shirts were fired.   Shooimn on the northern profiles be^an 6 .luly 
and ended 19 .lulv 1965.   Thirtv-mne 1-ton, seven 5-lon, ei^hi 20-11, 
and one hundred eighteen l()0-ll> shots were fired. 

VKSIAC r.r)77 VU 

IIAI.ES. A. L.. An Extended Program of Crustal Structure Studies in South 
Africa. Quarterly Rept.. Contract SD-82-C,-l, Univ. of Witwatersrand 
and S7 Africa. South Africa. Indated. 

Tills quarterly reiwrt calls brief attention lo two matters:   1) the 
fact that Project A- field confirmation of earlier results of anomalous 
travel times for the Northern Transvaal —was interrupted due to rc- 
allocation by the South African Post Office of frequencies In the 40 
Mc s band, and 2) the fact that adjustme- * i to the phase calibration 
equipment and the seismometers was in progress at the end of the 
period under review. 

VESIAC 8217 A Vl 

IIA1.KS. A. Li Gravity AnomalteB and CniBtal Structure. VKSIAC Rept 
No. 4410-75-X. Conlr. No. SD-78. Univ. of Michi^Tn. Inst. of Sei. 
* Tech.. Ann Arbor. Mich.. 19f>-i, 

Woollard has stated that nravity and seismic infonn.ition on 
cniKtal structure could not be correlated satisfactorily unless the 
compoFltlon of the crust is known.   The thickness of crusts in iso- 
statlc equilibrium vary widely.   In its simplest form, the condition 
for Isostatic equilibrium is that the mass above any arbitrary refer- 
ence level Is the same whatever the elevation of the surface.   This 
is illustrated here.   Also shown is that comparisons of oceanic and 
continental crusta! structures tend to support the view that the mean 
crustal density in continental areas is higher than 2.67 (pu  cm)3. 
Other conclusions are also drawn. 
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VESIAC 7699 VU 
AD 437 244 

HALES, A. L., Research Directed Toward Detecting Regional Differences 
in the Earth's Mantle, Contr. No. AF 19(628)-2936, Graduate Res. 
Center of the Southwest, Dallas, Texas, 1964. 

A pilot study using four earthquakes was concluded in December 
1963.  The study assumed that each residual from the Jeffreys- 
Bullen travel times consisted of two parts;   1) an error in the J-B 
travel time for a particular epicentral distance; 2) a "station correc- 
tion", effectively constant over the range of epicentral distances 
being considered.   Results were consistent, pointing to a valid model. 
Since 1963, the number of seismograph stations in the U. S. has con- 
siderably increased makiag it possible to conduct a reappraisal of 
wave travel times across the continent, using naturally occurring 
quakes.   Presented are some first results from a P wave study, in 
the range of 30° to 90°, utilizing this increased station coverage, 
and station corrections from a least squares analysis. 

VESIAC 9450 VU 

HALES, A. L., Research Directed Toward Deleting Regional Differences 
in the Earth's Mantle, Semiannual Rept., Contract AF 19(628)-2936, 
Graduate Res. Center of the Southwest, Dallas, Texas, 1964. 

This report states that in addition to station corrections and 
those given to the J. B. tables, obtained from 11 earthquakes along 
an azimuth northwest of the U. S., 8 earthquakes to the South and 6 
to the east and northwest have been added. 

Biasing of results in the last report occurred from use of data 
from one azimuth only.   This bias has been removed by the addition of 
other azimuths to the analysis.   The report specifies the steps taken 
to consolidate the positions already reached, including the deviation 
curve obtained from analysis. 

VESIAC 14,829 VU 
AD 802 753 

HALES, A. L., Research Directed Toward Delectiug Regional Differences 
in the Earth's Mantle, Annual Report, Contract AF 19(628)-2936, Grad. 
Res. Center of the Southwest. Dallas, Texas, 1966. 

Work reported on in this annual report has to do with:   (a) station 
residuals and travel times, and more specifically a paper entitled 
"An Analysis of the Travel Times of P Waves to North American Sta- 
tions, in the Distance Range 32« to 100°." by J. R. Cleary and A. L. 
Hales; (b) Azimuthal dependence of residuals, which concerns a pro- 
gram that plotted station residuals as a function of azimuth, for each 
event as a function of distance, and for each station as a function of 
distance; (c) the application of the Horglotz-Wiecliert procedure to the 
travel times using two models of the upper mantle structure; (d) effect 
of variations of upper mantle structure on station residuals; (e) effect 
of variations of velocity-structure near the core boundary; (f) S-wave 
travel times; (g) use of digital procedures for identification of thus S 
phase. 

VESIAC 6874 VU 

HALES, A. L., Semiannual Technical Summary Report Ending September 
30, 1963. Contract No, SD-82-G-1, Univ. of Witwatersrand. S. Africa, 
1963. 

The field recording equipment was operated at four stations at 
varying distances south of Johannesburg under Project A.   Preliminary 
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analys s of the records shows that the travel times for Pn waves itew 
his path were within one second of those of corresponding Tstances 

velocities.   Se.smometers (illustrated here) built for this projecThave 

'n"alUral ^"T1 0f 20 SeCOnds and an inertial ■«- of approx mateW 
1963 '«he??168 f0^ o6 K 0f e**1*"*** recorded up to sTiu^s. 1963.   aher aspects of Project n are discussed. 

VESIAC 14,964 VU 

HALES. A. L., Travel Times from Lake Superior Shots   1966  Ouart^rlv a-^TTii mmmuL Cä-ää. 
K^J^ rei »rt "",ains ■ list of «'ations occupy during Project 

SÄÜftJf- ,he **** ^have "een re"l:'^ a',d a- 

VESIAC 15,531 VU 

HALES, A. L    Tnrvel Times from Lake Superior Shots. 1966   Tech 
I"lenm Rapt.. LWrad Xt «NBUI-mi. Eodkw* Center for Ad 
vanced Studies. Dallas. Texas, 1967. 

In this inter,,,, technical ragOtt. the latitudes and longitudes of 
he slattons occup.ed by the Southwest Center for Advanced Stud.os 

Croup are pven.   Also included is a description of equipmemTl 
slalmns used analog tape recorders built fo, use in buo sTs-ea 
Lad, stat,on has one vertical HS. lü-1 seismometer and one vertical 
HS   10-2 s^usmom-er.   The first-arrival times are üiven in the 
table of results.  Comments on the observations are ^ve,   is well 
as comments on the amplitudes and modal calculation«. 

VESIAC 7719 VU 

HALES. A. L.. H. W. GREEN and L. O. NICOLAVSEN   Report On ARPA 
^TÄ^Odter^toltoÄ-Sl March »g'cwT fe 
5>U-»<J-G-1. Umv. of WitwatersraniOTÄfFica. 1^64. 

■ n Tn"^8 a ^,n,r, 0n P.r0ieC, A (a "••■>v<1l-'*nie study) and Project 
Bd.-n^Peru.d Pro-am) carried out in the Union of South Africa 
The recort s of four stations (Bloemfonteln. .IaKersfontein   Philin-' 
pohs and Hanover) have been analy.ed.   Attached as appendices 
are:   a prebminan account of the calculations, a table of the travel 
.me for the four stations, reduced travel time plots show n« dev," 

Traversa'     ,lmC ^ ,he **** "" ,hC **** ;",d Northern 

VESIAC 15.317 VU 

THm^n^rT24- VT 074- ^m^^m^319' 
CarS^Texas4^? ^ 4054- AF W™"™2' ^-"• Co^.. 

T,.„ J-Ü*t ^g^ l
summ;"-'z«>« «<'>k on lonn-period seismographs bv 

The Oeotechmcal Corporation between 1960 and 1964.   It is rssen- 
t-ally a collection of illustrations from previous reports    The'ef or, 
.". lon,-per.od seismographs by Ceotech has been .Luentra ed ,   . 

SS.0?«?^?^ 0f i"s"-u,^'^tion and -nstallation   e Tmqucs 
SS   £       n O"0,ra,iOn a, m,,"il0 a,,d «emipei manent observa- 
tor.es.  Dvtas th.s three year peri.Ki. the operating ma.nitica.io,, of a 
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long-period seismograph has bee-  oxterded from about IK to over 
100K.   Principal limitations, and advamages of operation in a bore- 
hole are discussed. 

HANDIN  J. W., Rock Failure in Torsion Tests, Semiannual Tech. Rept. 
No. 1, Contract No. AF 10(62«)-27ö4( Shell Development Co., Houston. 
Texas, 1963. 

VESIAC 6603 VU During this reporting period we have rejuvenated the torsion 
testing apparatus, designed and built a new, more sensitive force- 
torque gauge, and made about 30 torsion tests, 6 triaxial extension 
tests, and 12 "Brazil" tests on solid cylinders of Solenhofen lime- 
stone.  Although the data of torsion tests reflect a reasonably consis- 
tent tendancy for strength to increase with mean pressure and a 
brittle-ductile transition midway between those observed in triaxial 
compression and extension tests, we must conclude that these data 
on solid cylinders are not directly comparable with those from other 
types of tests.  This is because the shear stress in twisted solid cyl- 
inders is not uniform. 

HANDIN  J. W., Rock Failure in Torsion Tests, Semiannual Tech. Rept. 
No. 4, Contract AF 19(620)-2784, Shell Development Co., Houston. 
Texas, 1965. 

VESIAC 10,498 VU In Project SHOAL, a low-yield nuclear device was to be detonated 
underground in granodiorite at a site approximately 28 miles south- 
east of Fallen, Nevada.   The V. S. Army Engineer Waterways Exper- 
iment Station determined pertinent physical properties of the grano- 
diorite (as described in the appendix) and developed a prout mixture 
with similar properties lor use in embcddiii^ instruments to measure 
earth motion, a particle motion, etc.   Two other mixtures were devel- 
oped to meet less rigid requirements.   In all. WES grouted 10 surface- 
stations, 4 surface and 30 tunnel instrument holes. 5 instrument 
niches, and 1 exploratory hole.   Physical properties of the grout on 
the device-detonation data are given. 

HANDIN  J   W. and H. C. HEAIUD, I^l^F^uj^^ TorsionJWs. Semi- 
annual Tech. Rept. No. 3, Contr. No. AFT9IS25T-2784, Shell Develop- 
ment Co., Houston, Texas, 1964. 

VESIAC 8744 VU This report gives results of experiments of rock failure (Solen- 
hofen limestone) in torsion tests.   Section 1 reviews experimental 
objectives and theory; Section II summarizes the experimental results 
of triaxial compression tests: Section HI summarizes experimental 
results of extension tests; Section IV discusses torsion tests on solid 
cylinders; Section V discusses torsion tests on hollow cylinders; 
Section vi discusses the results of the experiments.   The effect of 
the intermediate principle stress on the faiure of rock has been clearly 
demonstrated for the first time.   At present, the understanding of 
this effect is qualitative, but the authors are searching for an adequate 
analytical relation for quantitative prediction. 

HANDIN   ,1   W.   and II. C. HEARD, Rock Failure in Torsion Tests, First 
Annual Report. Contract AF 19(628)-27H4, Shell Development Co., 
Houston, Texas, 1966. 
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VESIAC 14,329 VU «W-fc and ductility of ordinarily brittle substances are con, 
monly observed to increase with n.ean pressure.   Iklever   in    e 
las. 50 years ,t has been recopu/.ed that the effects differ Hn  con. 
press.on to extension tests, where subscripts denote nSnVun"  [n 
lermed.ate  and minimal (compress.ve) stresses.   TheTuho   s'u   ' 
jected jacketed cylinders to combined triaxial con.pressümor e"t, n 

VESIAC 16.638 VU 

tests are compared. 

HA,?i% LJ^^^aLÜejÜMd Noise Analysis - 2. Research on 

number spectra.   Research indicated that, for .he dS o„   h,   . 1(m 

LASA  the following reqinremenls should be maintained    fl) now . 
dens, v spectra! esU.nates ob.ained by a d.rec. iv^ZL^JZ^ 

a her than a c.nrelalion me.h.xl should be smoo.hed only a U , u.e 
crosspower pr.xlucts have been formed.   (2) SNR used In th     m   • 
deyeiopmen. should be in the order of 9 I to 0... . ,  0  " f ,! "'  . 
sensor should be on the ex.rem.ly of .he array    H   d .   V U  le   ', 

l> .nel-hme anomal.es should be made when Mtag I.ASA data. 

'^T^ K- 'V ?»,E"n<,ftiMC,Mt"" BS& Waves. Semiannual Tech 

The effec. of .he crust on incide... p wayes was determined for 

mM   e'S' .ir^ i) USi,H; ^ "**•"-■"»»«« Matrix M^Ottl 
MM 16 0 and .070 computer systems.   The models and their char.c- 
cus .cs are ^.yen In Table 1.   Preli.n.nary results for .he firs.   .   ,- 

models can be seen in Fibres 1 and 2, 

AD 444 OH . 0ff"t '" *• crMUl model on the yari.i.io., of .he mtrlmtm 

r(!
,;,,on w,,,h Uw rf*nf ",cMwic«:,,id ^ f'--."e c   "a, ; 

tor several crustal models.   Kxplained is ho« the s.udy w '      ,- led 
. -t bv proframmtng the problem tor .he IHM 1620 and 7 72 .V, , n Ü ,- 
systems us.n^ (he ma.r.x formula.lon oHglnally su,    s Id i,'    • 
son. and perfec.ed by naskel, and DormaiJ   T e SS^rg?*9' 

il  ck . J^      • 1,^-V,>
1
1<H,,,>- »ay«" a. depth, and relatively .Inn total 

thuknesses were developed.   The operation« with these mode"     • 
d.scussed    As a result of the calculation, in .his   e./r.   .       , ,;   ' 

VKSIAC 6855 B VI' 
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VESIAC 20,303 VU 

HANSON. M. E., and A, R. SANFORD. .....     ,,. 
ttM B'"'"16 Tensile Crack, Semi-Annual Tech. 
70C-0055, New Mexico Inst. of Mining & Tech., Socorro, N. M., 1970 

Some Characteristics of a Propaga- 
Rept., Contract F44620- 

A numerical technique was used to formulate the two-dimensional 
equations of motion for an elastic continuum.   A brittle tensile erack 
was simulated to form and propaRate in the continuum.  The stress 
field in front of the fracture tip  was found to become increasingly 
hydrostatic with increasing fracture velocity.   A fracture criterion 
in terms of the values of the principal stresses near the fracture tip 
indicated a terminal velocity for a straight running fracture of 
approximately 0.39 of the dilatational wave speed.   Part of the elastic 
energy residing initially in the continuum accumulated at the fracture 
tip.   A quantitative fit of elastic energy as a function of crack half- 
length and velocity showed that energy increases with fracture length 
and decreases with fracture velocity. 

VESIAC 19.914 VU 

HANSON, M. E. and A. R. SANFORD, A Two-Dimensional Source Function 
for a Dynamic Brittle Bilateral Tensile Crack, Contract F4^?ü-'g7c^ 
0113, New Mexico Inst. of Mining and Tech.. Socorro. N. M.. 1969 

A numerical technique is used to simulate the two-dimensional 
elastic dynamic characteristics of a bilateral tensile fracture that 
accelerates, propagates, and stops in an elastic continuum.   The 
fracture-velocity function is specified for the calculation.   Particle 
motion in the near field about the final fracture geometry is the re- 
sult.   Motion parallel to the fracture amounts to as much as 20'; of 
the perpendicular motion at the quarter points of the crack axis.   Re- 
laxation begins lo occur after the fracture stops and the dynamic 
elastic radiation from both tips crosses the material. 

VESIAC 20,419 VU 

HANSON, M. E., A. R. SANFORD, and R. J. SHAFFER, A Source Function 
for a Dynamic Bilateral Shear Fracture. Tech. Rept.. Contract F44620- 
TOC-OWS, New Mexico Inst. of Mining & Tech., Socorro. N. M.. 1970 

A two-dimensional brittle bilateral shear crack was numerically 
simulated to form and stop in an elastic isotropic medium.   The crack 
surface remained a straight line, but underwent rotation that was 
partially attributed to the starting of the crack and partially to the 
stopping of the crack.   If the crack did not stop, the magnitude of 
rotation would be about half of the value obtained for this study.   The 
largest displacement was parallel to the fracture and near the line of 
nucleation.   The largest displacement perpendicular to the fracture 
occurred near the crack tips.   Symmetric points across the fracture 
surface were found to have asymmetric displacements.   The percen- 
tage difference of the displacements was largest beyond I he crack 
tips, but the magnitude of the displacement difference was larger 
near the crack tips.   The results of the study are displayed graphically. 

HARDTWIG. E.. "Approximation Formulas for the Reflection and Trans 
mission Coefficients Resulting with the Reflection and Refraction of 
Elastic Waves at Discontinuities." Geofisica Pura e Applicata. Vol. 37. 
pp. 1-15. May-August 1957. (TranshUed fronTGFrmanTrContnict DA 
49-083 OSA-3137. 
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VESIAC 14,155 VD 

VESIAC 9822 VU 

VESIAC 11,437 VU 

VESIAC 6505 VU 

the incident wave ^"onK them depend on the physic ^^ 

media and on the angle of ^ence^J^Z^ equations, but 
may be calculated by means 0   "^^7^°^^ on coefücients {in 
^r^^l^fX^ "^oxtmate formulae for these 
coefficients are deduced in this article. 

foundation beuave in the ma"^h
0i^e

e
e^c

b;a
1a,e superposed on a 

the earth's crust is assumed to be fn «f^ 15^e     ^ a theoretical 
soft foundation whiS is the^^^ 

»ÄS SX^eToftÄ^Ä^u^on of thicu- 

„esses of 30, 33 and 34 km). 

HARKR1DER, D. C, ElSm^LSL^^^^^iST, 
Explosive SourceTnThe^pspigeTTH^S), AF Atu 
Calif  InsfTof Tech., Pasadena, Calif., 19bJ. 

A matrix formulation is used ^ f ri^ 
for acoustic gra Ity waves frJls

a'S^v^ "comparison of 
modelled by a large T^/.^^^ioKge thermonuclear 
^^^.TÄC^C^ÄS   (1) The major features 
explosions leads to the l0110* "^ suoer-position of four 
on the barogram can be ^^^•"Kmperature structure 
modes. (2) Different portions 0^™r^tZ0( these modes, 

of Tech., Viaamtm, CaUI., 1963. 

a1 depth in ;, multilayered elast.c ^JX ^"^ sul.faCe wave 
a« e'valuated for their res.due ^^utlon to obtja   m ^ ^ 

displacements in the fr^uf"7ol
d~ gl^ aves from: 1) an explosive 

of layering and source depth *" ^W^Jril and Love waves from 
source; 2) a vertical pom   force   «ij J) Raylel^a* ^^ 
a vertical strike slip fault model.   Thelatt« source 
of fault dimensions and rupture velocity.   The theory 
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for numerical compulation of theoretical Hoiisrnnurams for use In 
a later paper for a comparison between observations and theory In 
the time and frequency domain. 

VESIAC 16,730 VU 

HARKR1DER, D. G.   Research on Theoretical Seismolonv. Annual Repl 
Contract AF 49(630)-1693, Brown Univ., RÖVBMSTE I., 1967. 

The work conducted In theoretical selsmolonv In the period Feb 
1966 through Feb. 1967 is summarized. 

VESIAC 18,139 VU 

HARKRIDER, D. G., Research on "Theoretical Selsmolonv". Final Kepi 
Contract AF 49(630i-1603. Drown University/Providence. R. I., 1968. 

This document serves as a final report under the aljovr named 
contract.   It reviews the research accomplishments which have been 
described in technical papers already submitted to the sponsorlnn 
agency.   It also reports on research In progress at the time of termi- 
nation of the contract which research will be continued under the 
succeeding research contracts. 

VESIAC 20,220 VU 

HARKRIDER, D. G., &irface Waves in Multilavercd Elastic Media. 2. 
Higher Mode Spectra and Spectral Ratios "from Point SourcesTn Plane 
Layered Earth Models. ConträcTF4462ö-6öC-ööft27nrown l'niv"  
Providence, R. I., 1970 

Phase and amplitude spectra of Ravleigh and Love waves are 
presented for two earth models, one oceanic and one continental 
shield.   The spectra of the first three Ravleigh modes and the first 
four Ixjve modes are tabulated for point sources at selected depths. 
These tables along with computer algorithms described here allow 
one to estimate the amplitude spectra at non-tabulated source depths. 

The use of spectral ratios as a means of determining source 
depth is investigated.   A source depth o; 20 km. is obtained for ihc 
Fallon earthquake of 20 July 1962.   This depth agrees with previous 
estimates but the technique requires a fault plane orientation which 
liffers from radiation pattern solutions. 

VESIAC 19,130 VU 

HARKRIDER, D. G., Theoretical AcousMcal-Gravilv W;ive Propauation 
Final Rept., Contract "FM620-67C-ÖÖM: firown Iniv Providence 
R. I., 1968 

This document serves as a final report under I he alxive named 
contract.   It reviews the research accomplishments which have been 
described In technical papers already submitted to the sponsoring 
agency.   It also reports on research in progress at the time of termina- 
tion of the contract which research will he continued under the 
succeeding research contracts. 

HARKRIDER, D. G. and E. A. FLINN. Effect of Crustal Structure on llav 
leigh Waves Generated by Atmospheric Bxploibiu, kl. RMÜ.  Cöa- 
tracts;   VT 6702, F33657-6HC-094r,. F4462Ö.68C-00H2 
Providence, R. I., 1969 

Hrown I'mv.. 
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Thmrellcal MlHinoKruniH arc calculated at a teleKcismlc distance 
from almoftpheric Nourcen located over oceanic and continental earth 
modcli*.   Vertical mirface dttiplacemenls of the fundamental and first 
hlither mode Itivhifh waves are obtained for each of the models. 
Source altitudes ran^e from 1 to 16 kllofeet for a 1 klloton nuclear 
explosion In a stratified thermal atmosphere.   At 20 second period, 
an explosion over the oceanic model exhibits amplitudes of an order 
of maitnltude greater than the equivalent amplitudes from an explosion 
o( the same burst height and yield over any of the three continental 
structures.   If the differences In anelasllc attenuation over the paths 
are Included, this effect will bo reversed at sufficiently large dis- 
tances. 

VKSIAC 18.763 VT 

HAIIKHIDKR. I). Ü.  and f, J. WELLS. Th» Excitation and Dlnperslon of 
the Atmosphere Surface Wave. Sri.Kepi., Contract F44620-67C-0006. 
Itrnttn I niv.. PniviHriur. R. I..  lOr.H 

Atmospheric models terminated at altitude with a half-space, free 
surface or rigid surface all show a mode characterized bv a long 
period velocity asymptote with a long period cut-off.   This mode 
corresponds to the ocean surface wave mode with a long period velocity 
limit of »gh.   Kinetic energy density profiles show that this early 
arriving wave travels in the upper atmosphere.   Synthetic barograms 
indicate that u Is most efficiently excited bv sources higher than 
130 km. 

\ I:SIAC 17.022 vr 

HAIU.KV, T. W., Large-Array Signal aixl Noise Analysis. Rept. No. 3 
Stiliarray Proceaälng, Speclal Sri. Rept.. Contract V 
fB57>-lW78. Texas Inst., Inc.. Dallas. Texas. 1067. 

Rrpl.. Contract VT'8707. AP 33 

A theoretical Wiener multichannel filter was designed and applied 
to all operating subarrays for 14 noise samples and three signals.   The 
filter system chosen had a disk signal model (II km sec to infinite 
veliNrityl and a noise annulus (2 to 6 km seel and exhibited good wave- 
number response to 0.2 ips.   Preliminary analysis showed that it was 
necessary to eqiiatl/.e the IVMS«' at the low-frequrncv peak (0.2 to 0.3 
cps) prior to processing to obtain roiiHistent noise rejection at low 
frequency.   Hecaiise of the peaked spectrum, equali/iation could hr 
accomplished by ad|ustlng the 25 ih.mnels In a subarrav to have the 
same RMS noise level (I.e., 1-point iquali/ationl.   Two measured- 
noise Wiener filters were designed using an Infinite-velocity signal 
model (with 30-percfnt gain fluctuation added).   Their noise rejection 
was about 2 db belter than the theoretical system over most of the 0- 
to 5-cps Kind. 

VKSIAC 17.604 VU 
AD 825 202 

MARLKV. T. W., Large-Array Signal and Noise Analysis - Special Rept. 
No. 4, Space ündTIme VarlabUlty of the Short-Period LASA Noise 
Field. Special Set. Rept.. Contract VT fl707. AP 33(AS7).lM7ft, Texai 
Inst.. Inc.. Dallas. Texas, 1967. 

To study the time and space variability of the LASA noise field. 
13 noise samples were used.   For even- noise sample, power spectra 
were computed for both the output «if seismomeier 21 and the output 
of the multichannel filler  .vstem at each subarrav.   Finallv, ratios of 
the individual spectra to the average spectrum «ore obtained fi r each 
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noise sample.  At the 0.2- to 0,3-cps microseismic peak, results were 
consistent for the 13 samples. 

VESIAC 19,802 VU 
AD 856 375 

HARLEY, T. W., Long Period Array Processing Development, Quarterly 
Rept. No. 1, 21 April 1969 to 31 July 1969, Contract VT/9707, F33657- 
69C-1063, Texas Inst., Inc., Dallas, Texas, 1969 

This quarterly report is a summary of progress under Long 
Period Array Processing Development, Contract No. F33657-69C-1063, 
during the period 21 April, 1969 to 31 July, 1969. 

VESIAC 19,913 VU 
AD 861 332 

HARLEY, T. W., Long Period Array Processing Development, Quarterly 
Rept. No. 2, 1 August to 31 October 1969, Contract VT/9707, F33657- 
69C-1063, Texas Inst., Inc., Dallas, Texas, 1969 

After the great Alaska earthquake of March 28, 1964, at 03:36: 
13.0 (C&GS-03:36:14.0) (Greenwich Mean Time), seismologists from 
the Lamont Geological Observatory initiated a program to study the 
microseismicity associatea with a major aftershock sequence.   As 
one phase of the program, a few hundred microshocks were recorded 
during a 4-day period in July 1964 by two tripartite arrays of high- 
gain, high-frequency seismographs situated on the Kenai Peninsula. 
In the procedure to determine microshock hypocenters, a smoothed 
model of crustal velocities applicable to eastern Kenai Peninsula 
was constructed.   The model was characterized by near-surface 
velocities in the range 5.2 to 5.5 kilometers per second and by a 
marked increase in velocity to 7.5 kilometers per second at about 
30 kilometers in depth. 

VESIAC 20,079 VU 
AD 864 882 

HARLEY, T. W., Long Period Array Processing Development, Quarterly 
Rept. No. 3, 1 November 1969 to 1 January 1970, Contract VT/9707, 
F33657-69C-1063, Texas Inst., Inc., Dallas, Texas, 1970 

This quarterly report is a summary of progress under Long 
Period Array Processing Development, Contract No. F33657-69-C 
1063, during the period 1 November, 1969 to 31 January, 1970. 

VESIAC 20,218 VU 
AD 869 409 

HARLEY, T. W., Long Period Array Processing Development. Quarterly 
Rept. No. 4, 1 February to 30 April 1970, Contract VT/9707, F33657- 
69C-1063, Texas Inst., Inc., Dallas, Texas, 1970 

This quarterly report is a summary of progress under Long 
Period Array Processing Development, Contract No. F33657-69-C 
1063, during the period 1 February, 1970 to 30 April. 1970. 

VESIAC 20,338 VU 
AD 872 892 

HARLEY, T. W., Long Period Array Processing Development. Quarterly 
Rept. No. 5, 1 May to 31 July 1970, Contract VT 9707, F33657-69C- 
1063, Texas Inst.. Inc., Dallas, Texas, 1970 

This quarterly report is a summary of progress under Long 
Period Array Processing Development, Contract No. F33657-69-C- 
1063, during the period 1 May 1970 to 31 July 1970. 
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VESIAC 20,457 VU 

o   T' I' W." .  ■ng P,e„ri°d Array Processintr Development. Quarterly 
Rept. No. 6, 1 Aug. 1970 through 3l Oct. mü, Contract VT 9707 
F3J657-69C-1063, Texas Inst., Inc., Dallas, Texas, 1970 

This quarterly report is a summary of progress under Long 
Period Array Processing Development, Contract No. F33657-69-C- 
1063, during the period 1 August 1970 to 31 October 1970 

VESIAC 8412 VU 

VESIAC 17,422 VU 
AD 827 798 

HARLEY, T  W. and M. BACKUS, Preliminary Report on the Study of 
^"f ■5.C'U.al.i!.at.i.0n Techniqucs ^ Arrays. C^^TNo-rVT^i053 
AF 33(657)-1274Y, Texas Inst., Inc., Dallas, Texas, 1964. 

The requirements of the study are such that the majority of 
the analysis will be done using events recorded on the large TFO 
cross-array.   Analysis of one large CPO teleseism indicated that 
^M'^nV^"31 eclualizat*on improved the signal response of 
MIP No. 10 by three to five db in the frequency range of highest 
signal power (0.2 to 0.8 cps), did not change the response between 
u.ö and 1.5 cps, and decreased the response between 1,5 and 2 5 
cps (where signal power was down 20 to 25 db).   The signal response 
of the summation was changed by equalization except at high fre- 
quencies (1.5 to 2.5 cps).   Analysis of one large TFO teleseism 
indicated that there was considerable signal-generated   scattered 
energy in the P coda, which was propagating at low velocity (3 km  sec). 

HARLEY. T. W., F. H. BINDER, J. P. BURG, and A. ALAM. Equalization 
btudies - Rept. No. 10, Large-Array Signal and Noise Analysis - Sei 
Rept., Project VT/67Ü7, Contract AF 33(6571-16670, Texas Inst Inc" 
Dallas, Texas, 1967. 

This report reviews the following four tasks pertaining to response 
equalization problems:   evaluating a new technique using large signals 
for equalizing seismometers;  examining the concept of designing re- 
gional equalization filters for subarray outputs;   analyzing statistically 
the coefficients used to equalize the noise data;   and developing the 
theory to incorporate statistical phase fluctuations in the correlation 
statistics. 

VESIAC 19,758 VU 
AD 855 501 

HARLLY, T. W. and V. C. KENDALL, Intra-Array Minimum Phase Equal- 
ization, Advanced Array Research Special Rept, No. 8, Contract VT ' 
7701, F33657-68C-0867, Texas Inst., Die, Dallas, Texas. 1969 

Filters constrained to be minimum-phase are designed and eval- 
uated as intra-array signal equalization filters.   Two events occurring 
close in space and time and recorded at the 37-element short-period 
TFO array are examined.   Filter performance is good for the first 
few cycles of the P waves, but is poor for the remainder of the P 
coda.   Cross-application of filters produces essentially the same 
degree of equalization as the filter designed specifically for the event 

HARLEY, T. W., T, W, REKIETA. Large-Array Signal and Noise Analysis 
Special Sei, Rept, No, 11 - Separation of Time-Overlapninr.Shr.rt-  
Pcriod_Evcnts, Contract VT/6?07. AF 33(657)-l667a. Texas Inst    Inc 
Dallas, Texas, 1967. 

317 



WILLOW   RUN   LABORATORIES 

VESIAC 17,989 VU 
AD 831 467 

VESIAC 17,214 VU 
AD 824 795 

VESIAC 19,158 VU 
AD 844 582 

VESIAC 17,137 VU 
AD 824 375 

used, simple summation waS0U
S„d1;ttaS'effeVtvVW0 ^ 0f eVe,,ts 

nique.   The signal-extracfion nuZl   1, u  effect,ve separation tech- 
partially «uccLll    ^ppS^"^!^ ^f Were 0nly 

nificantly by aligninE the si^i« J„   meth^ could be improved sig- 
tially fewe/chaLe^ !n theSer des^^"' and by USing SUbsta" 

57ürm^TOW^^    ^^rn^mm, mm. 
premte^d S bSi^Taf P^/ te'leSe

1
iSmiC ^^ -re 

aperture to establis^the relatL^K frriValS across the 200 k™- 
efficiency in terms of nLfJeducMnn betwee

1
n

1
sens°'- pacing and beam 

provement. reduction, signal loss, and S/N ratio im- 

elemSi^fb::^:^sruuänlo^r1 0iinCreaSin« the ««»"er of 
is to produce ^MVBS^^S^^V^'

8
^

80
' 

sPaci"R 
relative to N f/2. y rms n0lse eduction and S/N gain 

two w^^ÄiÄKiir0^1^each of the ^« I" 
loss of ~4 db    Moreoverbe-fminTH,; Pr0n CeS an aVera«e si^al 

duces rms noise Md iZVoJw Ä o^T1!lr1
aimber of traces "- 

525-element beam.   For the 51 eleS K    "' 1 .db IeSS than the 

spacing was 6 km.  the distance a^wSh the111', ^ ^l*?™ Sensor 

LASA becomes incoherent short-period noise at 

^r767ü271=33^58CT^SHv^S^^ 1968 5' Teledyne Indust., Inc., Alexandria, Va., 

cember 1957.   The studv dP^rih^ f.        ' WaS d,stributed on 21 De- 
reduction, and J/N Sin'prodSd bv tarr^ -^ l0SS- rms "oise 

events two different ways minB eiB,lt Seismic 

l«a«^Ä7g mTaJeT/Ä k
Stil

1
1HfUrther by formi^ LASA 

We have beamfoS S^fl iS^nuÄ the 2l SUbarraVS- 

ÜT1^^A ^ NOSSS^SSL^^ 
ing clTstlTt^ZTlnZl ^er^^rr P0Wer leVels bv hold- 
changing the spacrn?b"tw1erarcrs:n„Lt0.rt-peri0d inPUtS ^ 

318 



WILLOW   RUN   LABORATORIES 

VESIAC 16,748 VU 

VESIAC 20,182 VU 
AD 867 202 

HARTENBERGER, R. A., R. H. SHUMWAY, A Beamforming Study UsinK 
Outputs from the Extended E3 Subarray at the Montana T.ASA~-r^l7v.n. 
yT/6702, F33657-67C-1313, Teledyne Indust., Inc.. Earrhii   Div 
Alexandria, Va., 1967. 

Short-period seismograms representing nine teleseismic earth- 
quakes recorded by vertical component instruments in the extended 
E3 subarray at the Montana LASA were bandpass-filtered and beam- 
formed to determine the effect on average input SNR, signal, and 
noise. 

Results of the study show that beamsteering all 25 outputs from 
the extended E3 subarray fails to improve the signal-to-noise by the 
square root of N, where N is the number of inputs to the beams. 

The analysis further indicates that beams consisting of 3  6  and 
7 input traces prefiltered 0.4-3.0 cps reduce rms noise levels al the 
subarray by approximately N 1 2 at a minimum intcr-sensor metaa 
equal to or greater than 6 kilometers. 

HARTENBERGER, R. A. and R. VAN NOSTRAND. Influence of Number and 
Spacing of Sensors on the Effectiveness of Seismic Arrays Sei Relit-- 

Kept. No. 252. contract VT/970(J, F3ae57-e^C-09l3. Teledyne Indust"' 
Inc., Alexandria. Va., 1970 

Ideally, geophones would be ;, .,ced in a noiseless environment 
in which case there would be no .eason to resort to arrays of geo- 
phones.   If the noise is such tha  an array is required, the objective 
of the array is to enhance the si(Tnal-to-noise ratio and thus to max- 
imize the intelligence that can be derived from a given signal    The 
design of the array will be a function of the signal characteristics of 
the direction and velocity of the noise in the bandpass of the signal 
and of the site geology. 

It has been demonstrated that in a practical .^ense the optimum 
array processing is represented by precise beam .orming by which 
we mean simple delay and summing.   Increasing tht number N of 
sensors within a given area decreases the inter-elei lent spacing 
and may increase the coherency between noise MUnplM at adjacent 
sensors, thus yielding poorer results compared to ftf improvement 
one expects to get.   Increasing the number of sensor.- by proportion- 
ately increasing the area is liable to result in signal deterioration 
also yielding an unfavorable comparison to /N   improvement in 
signal-to-noise.   These two effects, together with economical factors 
combine to limit the number of sensors that can be used. 

Although the data on which our conclusions are reached were 
drawn from earthquake seismology, the principles involved are 
equally applicable to exploration seismology and to other geophysical 
measurements in which arrays of sensorn are required 

VESIAC 20,416 VU 

HAUBRICH. R. A., Microseism Measurements on the Deep Ocean Bottom 
1970      Contract AF 49<6y81-1388, Univ. arcimTiä75nircinr.,

l 

The study of seismic background on ocean bottoms Is of practical 
and scientific Importance.   Practical, because oceans offer the only 
seismic access to significant areas of the earth where clandestine 
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nuclear bombs might be fired ändert?round. Scientific, because the 
ocean-bottom studies are givfin new quantitative answers to the 60- 
year puzzle of microselsm origins. 

To summarize, several laboraU ries have developed apparatus 
for ocean-bottum seismic measurements and have made a total of 
about 200 records in deep oceans.   They have observed earthquakes, 
measured propatjation velocities, studied microseism noise, and 
determined that signal-to-noise ratios may allow them to monitor 
bomb tests.   But many more measurements will be needed before 
definitive generalizations can be made about the generation and 
attenuation of microseisms. 

HEALY, .1. H., Crust of the Earth, Technical Letter No. 25, Contract ARPA 
Order No. 193-64, U. S. Geological Survey, Washington, D. C, 1964. 
(OFFICIAL USE ONLY) 

VESIAC 8880 VU O 

VESIAC 13,786 VU 
AD 470 328 

HEALY, J. H., Study of Seismic Propagation Paths and Regional Travel- 
times in the Continental United States, Progress Report,  Contract 
ARPA Order 193-64, U. S. Geological ourvey, Denver, Colo., 1965. 

This report discusses: a) The completion of the calibration of the 
Cumberland Plateau Seismological Observatory Ifl .lune and the 
analysis of the data;   b) The participation in the Onshore-Offshore 
Seismic Experiment;   c)  The preparation for. and the difficulties 
encountered in, making seismic recordings in Norway:   d) The re- 
cording of small earthquakes in the Yellowstone, Colo, region. 

VESIAC 7560 VU O 
AD 432 708 

VESIAC 13.116 VU 
AD 623 780 

MEALY, .1. 11.. Variations in Regional Traveltimcs. Contract ARPA Order 
No. 193-63. U. S. Geological Survey, Wash.. D. C.  1964 (OFFICIA1. 
USE ONLY). 

HEALY .1. H.. W. H..1ACKSON, High-Frequency Content of Special Re- 
cordings. Tech. Letter Crustal Studies No." 4Ü. Contract ARPA Order 
No. 193-65. U. S. Geological Survey, Denver. Colorado. 1965. 

Rncent interest in the high-frequency content of leleseismic sig- 
nals led the authors to try a simple experiment with LONGSHOT.   Three 
recording truoks, named in the report, were stationed along a line at 
4-k;n intervals in the Golden Gate Canyon to the west of Denver.   Geo- 
phoncs and filler settings were used to get the high-frequency portion 
of the signal on magnetic tape with sufficient dvnamic range for analy- 
sis.   Samples of monitor records show characteristic teleseismic 
arrivals at different filler settings.   An exceptionally strong P_P 
recorded within a few seconds of the leffreys-Mullen lime curves is 
discussed, and high-frequency content of the signal. 

HEALY, .1. H., W. H. JACKSON, and D. H. WARMEN, Preliminary Seismic- 
Refraction Studies for Project DRIBBLE, Contract ARPA Order No. 
ÜTJ-MTÜVS. Geological"Sur" 
USE ONLY) 

Denver, Colorado. 1963.   (OFFICIAL 

VESIAC 5136 VU O 
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VKSIAC 7561 VU 0 
AD 428 648 

VKSIAC 8483 VU 
AD 446 577 

"KA«V" 'V""' Q' "• MAN(iAN> A_Piwress He,K,rt on Seismic \; ,i( ! 
studies. Coniraci AUPA Order Ro. lA4S 1 
Wash.. D. C. 1963 (OFF'ICIAI. I'SK ONLY) 

l'. S. Omlogleal Survey. 

l"':AAP-f^(
Nr;/^;|,<'ri,,d ^■'^ii'1 ^ismometer. Contract No. VT 072 

AF 33(657)-99Ö7, GcotechSIHTCorp.T-G^TFnd. Texas. 1964. 

UMf-ptrM triaxial seismometer was huilt and tested.   It has 
a central column supporting three UCoste-tvpe pendulums at 120- 
de»; .ntervals.   Three 13.23-k« masses are supported at 35.3 de. 
above the horizontal.   The pendulums swin« on . rossed-flexure pivots 
w.th pen„ds adjustable from 15 to 30 sec.   Moving coil transducers 
prov.de damping of the three pendulums and generate signal power 
repi-fsentmg the orthogonal components of earth vibration velocity 
Kach transducer has a generator constant of 86 v m  sec    i sim il-' 
coll resistance of 570 ohms, and a CDR of 1700 ohms at a period of 
^.> sec.   The motor constant of the calibration colls is given     \ re- 
mote mass-centering motor and a remote mass-position monitor are 
provided for each pendulum. 

VKSIAC 16.371  VI' 

MKAKO. II. C. Uock Deformation and the Deformation Mechanisms in 
Tors.on  IVsIs - March 1963 - Keb. 1967. 1 mal Sc   K,.,,!    roiitracl 
AF 19(6281-2784. Shell Develop. Co.. Houston, Tmvm, 1967. 

Seve-   ' different types of IriaMal deformation apparatus «i re 
employei     , deform a variety of common rocks and ■Ingle crystals 
at confining pressures to LO kb. lenuieraturcs to l.OWT C   and strain 
rates ranging between 10"   and 10" r   second.   Most samples were 
jacketed in thin metal tubes and tested dry in extension, torsion   com- 
pression, or compression plus torsion.   Deformation mechanisms 
ranged from fracture, faulting through Intragraimlar glide to recrys- 
lalli.-.alion. depending on the lest envir piimenl and rock type. 

VKSIAC 14.630 VII 

HEARD. II. C. and N. L. CAHTKR. Hock Failure in Torsion Tests   Third 
Quarterly Status Report. Contract AP 19(038).27tt4l Shell Develoomenl 
Co.. Houston. Texas. 1966. 

This article reports progress at I study on the behavior of rocks 
in torsion tests.   The transition from brittle to ductile lor Solenhofen 
limestone and Blair dolomite was explored.   A large shipment of 
Hiazilian quart/ crystals were found suitable for experimentation 
Work continued on the electron microscope studies of microstructures 
in deformed quart/, and on the study of slip mechanisms in rocks 

VKSIAC 19.161 VU 

HKC1IT   R.. .1. KKNNKDY. .1. STRANGK and D. YOUNG, et. al.. Comparison 
ofHydroacoustlc Shock Waves from Four Different Kxplosives   Sei 

S,,■■lOC^7n"':,C, N0"1-1026^- underwater Systems, Inc.. Silver Sp'ring, 

Four different chemical explosives were detonated at a depth of 
70 feet in Mono Like, California for the purpose of comparing their 
efficiency in generating seismic signals.   The hyd.-oacoustic shock 
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waves were examined to determine source levels, for comparison 
with received seismic signal levels.   Excellent agreement between 
hydroacoustic and seismic signal levels were observed. 

HEIRTZLER, ,1. R., Simultaneous Geomagnetic Measurements on an Ice 
Island Surface and 1000 Feet Below. Contr. No. NONR 266(82). La- 
mont Geol. Observ., Palisades, N. Y., 1963. 

VESIAC 8^56 VU For a few weeks in the fall of 1962 the total geomagnetic field 
intensity was measured simultaneously on an ice island surface and 
1000 ft. below.   The magnetic gradient as indicated by the difference 
between the two readings varied as the station passed over geologic 
bodies.   A statistical analysis of the time variations during two time 
intervals revealed an attenuation and phase shift of the lower head 
reading with respect to the surface head reading.   The analysis was 
made between 70 and 400 sec period.   There are indications of an 
anomalous attenuation at the lower period end of this band although 
the experiment was not sucli that accurate determinations could be 
made. 

HE1TING, L. N., Large-Array Signal and Noise Analysis. Special Sei. 
Rept. No. 20, Long-Period Summation Processing, Contract VT 6707. 
AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas, 1908 

VESIAC 19,042 VU Ten LASA long-period event records were demultiplexed and 
AD 841 673 displayed for use in a signal extraction study.   In addition, time-shift- 

and-sum outputs of the vertical, horizontal inline, and horizontal 
transverse elements were formed for several of the events.   Appro- 
priate Rayleigli wave velocities were used for the vertical and inline 
sums, while the transverse elements were beamed witli Love wave 
energy. 

HEITING, L. N., Large-Array Signal and Noise Analysis. Special Sei. Kept. TING. L. N., Large-Array Signal and Noise Analysis, bpecial bei. Kept, 
No. 23, Long-Period SignarScparation, Contra'ct VTiftO?. ÄF 33(657)- 
16678, Texas Inst., Inc., Dallas, Texas, 1968 

VESIAC 19,045 VU The problem of extracting the Rayleigh phase of an event of interest 
AD 842 354 from a time-overlapping Rayleigh phase of another event was studied. 

Various configurations of the long-period LASA sensors and the fol- 
lowing processing schemes were investigated:   beamsteer processing 
using the great circle route and the dispersive curve velocity occuring 
at the peak power frequency; Wiener signal-extraction multichannr1 

filter processing; and a nonconventional adaptive filter processing 
scheme. 

HEITING, L. N., Multicomponent Long-Period Signal Separation. Advanced 
Array Research Special Rept. No.T; Contract VT 770T.F33657-68C- 
0867, Texas Inst., Inc., Dallas, Texas, 1969 

VESIAC 19,756 VU This report discusses several processors, designed and evaluated 
AD 855 500 on long-period LASA data, for separating time-overlapping Rayleigh- 

wave arrivals. It has been observed in an earlier report that large- 
aperture vertical seismometer array processors (diameter-120km) 
did not show the expected superiority over small-aperture array 
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processors (diameter~-30km),   It was tentatively concluued that loss 
of signal coherence resulting; from waveform variations across the 
large array interferes with effective coherent processing.   The 
first portion of this report deals with confirmation of this conclusion. 
Based on these results, a suggestion is made for possible improve- 
ment of the performance of small-aperture vertical seismometer 
array processors.   The major part of the report deals with several 
types of 3-component processors.   It is demonstrated that multichannel 
filters (MCF) employing 3-component instruments can significantly 
outperform a corresponding processor using vertical components 
alone.   However, the 3-component processor shows about 3 db of sig- 
nal attenuation; none was observed with the vertical component pro- 
cessor.   Further work on this problem is recommended. 

HEITING, L. N., Theoretical Performance of Long-Period 3-Componciit 
Multi-channel Filter Processor, ÄHvanced Array Research Special 
Rept. No. 4. Coniract VT/7701, F33657-68C-0867   Texas List    Inc 
Dallas, Texas, 1969 

SS5FJi,fM VU A theoretica, stud.V of optimum processing techniques for 3-cüm- 
Al) 99a J99 P0"0"1 loiK-period seismic arrays is presented    Mathematical models 

in the form of crosspower matrices are constructed for various pro- 
portions of random, directional Rayleigh- and Love-wave noise and 
isotropic Rayleigh- and Love-wave noise.   These models arc used 
to compare a variety of multichannel processing techniques and 
different array configurations.   Gains to be expected from using 3- 
component rather than vertical-component long-period instruments 
are estimated. 

HEITING, L. N., J. P. BURG, Tlieoretjca^Crosiywwer and Crosscorrela- 
tion IjetweenSeisinoiiifcter Outputs, Advanced Array'ReseaFcTi   Spec 
Rept. No. 5, Project VT/7701. Contract F33()57-67C-()7()8   Texas but 
Inc., Dallas, Texas, 1968. 

In8«^ 7«7 ■432 VU In dcsi«ni"K multichannel fillers, it is frequentlv necessarv to 
*" **' liil compute the required signal and noise crosspower or crosscorrelatmn 

matrices corresponding to theoretical models in froquency-wave- 
number spa.-e.   This report describes a general teclmique for accom- 
plishing these computations.   The method is applicable to models of 
the various types of wave propagation, and to the various types of 
sensors such as vertical or horizontal displacement or strain seis- 
mometers located at anv depths.    Hie propagating medium is con- 
sidered to be a horizontally stratified scries of homogeneous layers 
overlying a homogeneous hallspace.   The floxil.ility of the teclininuc 
is illustrated. H 

IIKITING, L. N.. .1. P. BURG, and A. ALAM. Extraction of a Directional 
Signaljrom Isotropic Noise of the Same Speed - Advanc'ed"~ÄFrav— 
!£!5££2'8'S*ra Re^,,• NoT^TProject VT 77Ö1. Contn^t F33B57- 
67C-0708, Texas Inst., Inc., Dallas. Texas. 1968. 

SSM 7M424 VU , ,    A ,,,eorc,ical comparison is made between Wiener multichannel 
AJ) bZ1 7ÖH filtering and beamsteer processing foi  arrays of long-period vertical 

seismometers.   A 7 - and a 19-element arrav are considered     Both 
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are arranged on a hexagonal «rid with 20-km spacing between elements. 
The signal is a Rayleigh wave propagating in a specific dtNCtlM at 
3 km/sec.   The noise consists of an isotropic component, also propa- 
gating at 3 km/sec. and of a small amount of random energy. 

The principal result is that MCF processing in this particular 
situation is significantly better than beamstcering only below 0.05 Rg, 
where neither processor approaches a (n)0-5 SNR ration improvement 
At higher frequencies, the improvement provided by either processor 
oscillates about the (n)0-5 level as a function of frequency. 

VESIAC 17.985 VU 
AD 831 569 

HE1TING, L. N., S.A. RIZV1, Signal Enhanccnu'iit with an Array of Vertical 
and Horizontal Seismometers - Advanced Kcsearch Array" Special 
Rept. No. 11, Contract VT/7701, F33657-67C-0708, Texas Inst., Inc., 
Dallas, Texas, 1968. 

Previous theoretical studies have indicated that arrays consisting 
of rings of radially oriented horizontal seismometers concentric with 
a central vertical seismometer are useful for the extraction of P-wave 
signals from Raylelgh-wave noise.   To test this hypothesis, data were 
recorded at WMO from an experimental array having two horizontal 
rings and I central vertical seismometer.   This report presents the 
results of processing the data. 

VESIAC 9532 VU 

HELLBARDT, C... "Seismic Experiments on an Ice Sheet," Ztschr. f. 
Geophys    Vol. 21, pp. 41-47. 1955, (Translated from üerman) Contract 

The propagation of elastic waves was observed in an ice sheet. 
Dilatational, SII (Love) and flexural waves were observed as well as 
unexplained arrivals.   The velocities measured and the elasticity 
constants calculated from them are in good agreement with the results 
of other authors and with theory.   A calculation of the propagation of 
pulses in the presence of dispersion illustrates the generation of 
wave trains in the seismogi ams. 

VESIAC 14,988 VU 
AD 639 435 

IIEMDAL  .1   F., Collection and Analysis of Seismic Wave Pro]iajjiituni 
Data-Sunnlement i:   An Error Analysis of Digital Equalizing FiUcrs, 
R^;N-'. 5178-64-F2, Contract AF 49(638)-1170. I'niv. of Mich., Inst, 
of Sei. and Tech., Ann Arbor, Mich., 1966. 

A program to determine the digital operator and to compute the 
mean-square-error between the filtered result and the desired signal 
was written for an IBM 7090 computer.   The computed errors fur typ- 
ical seismic signals are presented as a function of operator length, 
signal length, and the number of records used to determin ■ averages. 
lU-sults suggest thai equalization occurs both as a process of signal 
shaping and of noise reduction, but not necessarily simultaneously. 

HEMELRICK, L. V., A Lunar long-Period Seismometer and a Laser- 
Transducer Seismometer, VESIAC Rept. No. 4410-77-X. Contr. No. 
SD-tSTKHTv. of Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 
1964. 
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VESIAC H865A VU 
AD 452 161 

Seismic instruments whose responses permit measurement of 
long-period components of earth motion have been and are under 
development at Lamont Geological Observatory.   The two instruments 
described in this re|x)rt are;   a) the lunar 4-comnonent seismometer; 
and b) the laser-transducer seismometer.   Photographs and figures 
accompany the report. 

VESIAC 17,132 VU 
AD 818 284 

HENNEN, F. M., Interim Report on Long-Period Tests at LASA Subarray 
F3, Rept. No. TR 65-106, Project VT, 4051, Contract AF 33(657)- 
T2T45, Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1965. 

A program to evaluate techniques for installing long-period 
seismographs is continuing at LASA subarray F3.   The major tests 
performed during the period covered by this report include:   load 
and tilt tests on the seismometer vault, various lank ,ind vault scaling 
combinations, phase coincidence tests, temperature slaoility tests, 
and tests of the effect of wind buffeting against the vault entry. 

VESIAC 8593 VU 

HERRERA, I., Contribution to the Linearized Theory of Surface Wave 
Transmission, Contr. No. AF-AFOSR 26-63rüniv. of Calif.. Los 
Angeles. Calif., 1964. 

This paper is concerned with the scattering of surface waves 
by small perturbations in the elastic medium.   A radiation condition 
is obtained which does not depend on the rate of decay "f the waves 
at infinity.   The representation theorems of elastodynamics are then 
extended to a multilayered half space.   The first order perturbation 
theory of elastic wave propagation which the author is developing, 
when applied to problems of surface wave transmission yields results 
which can be most elegantly stated introducing the notion of surface 
wave content as a point.   In this manner a one-dimensional trans- 
mission model is obtained. 

VESIAC 8592 VU 

HERRERA, I., A Perturbation Method for Elastic Wave Transmission, 
III. Thin Inhomogeneities. Contr. No. AF-ÄFÖSR 26-6157 Univ. öf 
Calif.. Los Angeles. Calif., 1964. 

A first order theo-y is developed to treat the scattering of 
elastic waves by small inhomogeneities.   Attention is restricted to 
inhomogeneities for which the perturbation of the elastic properties 
is not small but the perturbed region is thin.   Geological formations 
satisfying these conditions are dykes, lenses, etc.   Using the integral 
representation theorems of elastodynamics the solutions are ex- 
pressed as integrals of known quantities. 

VESIAC 898H VU 

HERRIN, E., Determination of Epicenters in the Soviet Union, Contract 
AF-AFOSR-414-64, Southern Methodist Univ., Dallas,Texas, 1964. 

A simulation or Monte Carlo method is used to estimate the pre- 
cision with which a hypothetical network could determine epicenters 
in the USSR.  Coverage ellipses for probabilities of 0.90, 0.75. and 
0.50 are given for events of magnitude 4. 5 and 6 at a number of lo- 
cations.   Die range of areas is given in a table.  Considering the 
addod problem of travel-time bias in uncalihrated regions, the addi- 
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tion of 7 "unmanned!" stations within the USSR to the "national" net- 
work of 23 stations would not l»e expected to improve significantly 
the capability of the network for locating seismic events in the USSR. 

VKSIAC 7848 VU 

UKRRIN, E., Errors in Epicenter Locations. Contr. No 
63. Southern Methodist Univ.. Dallas, Texas, 1964. 

AF-AKOSR-414- 

Discusscd is I method for studying errors of disperstnn and of 
bias in epicenters located by particular networks of seismic stations. 
In the USA. stations that have actually recorded underground explo- 
sions are used.   In the USSR, a selection of largely hypothetical sta- 
tions are considered.   The researcl ers discovered that the lime 
travel functions are not linear, and I uis, are not exactly known.   Also, 
the station means and variances are not exactly known, and therefore, 
cannot be accounted for.   In certain cases, regional variations in 
travel-time curves are present across a network, resulting in severe 
bias in epicenter locations for which corrections were not made. 

VES1AC 7735 VU 

HERRIN. E., Revision to HYPO Digital Computer Program for the Deter- 
mination of Earthquake Hypocenters. Contr. No. AF-AFOSR -114-63. 
Southern Methodist Univ., Dallas. Texas. 19C1. 

Reported upon is extensive testing of HYPO.   It is staled that all 
the important errors in tlie program itself have been corrected: also. 
re|wrts (f the previous year have been corrected.   Revi.ed station 
codes and constants are printed, and several .idditions to the original 
HYPO program are discussed.   The revision alsi contains a new 
list of input-output routines and a description of an automatic execu- 
tive routine.   This routine significantly reduces programming time 
andmakesil possible for an inexperienced operator to run the com- 
puter during production runs.   Mothods are suggested for reducing 
the running time of the HYPO to a fraction o   that necessary a vear 
ago.   Programming flexibility is retained: technical problems are 
minimi/ed. 

VES1AC 6106 VU 

HERRIN, E.. Selection of Twenty Five Soviet Seismic Stations. Contract No. 
AF-AFOSR 414-63. Dallas Seism. Observ.. Dallas. Texas. 1963, 

The staff of the Dallas Seismological Observatory was asked by 
the U. S. Arms Control and Disarmament Agency to select 25 Soviet 
seismic stations from a list of 73 fixed seismic stations In the  I'SSH. 
This report lists the 25 selections, the criteria for selection, their 
coordinates and descriptions of their equipment.   At least one station 
is within 100 km of all known seismic areas in the I SSR,   Most of the 
seismic areas are covered bv two or three stations at first /one dis- 
tances.   All permanent stations east of longitude PO" E were selected 
in order to give reasonable geographic distribution.   Stations west 
of 80O E were chosen primarily because of the type of equipment 
known to be in use in 1960. 

HERRIN. E.. Studies to Improve Techniques for the Determination of 
Seismic E]m-ehters and FoFaTDepths. Final Rept.. Contract AF- 
XFOSR-414-637Southern Methodist Univ., Dallas, Texas, 1965. 
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